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Abstract 
 
 
Impact of ISO 14001 certification on the environmental performance of the organizations: 
Case study of industries in the Republic of Colombia. 
 
This preliminary study of an exploratory-descriptive nature compares attitude towards 
environmental management and administration expressed by companies (large, medium 
and small) from the industrial sector in Colombia since 1999; emphasis was made on 
analysing the current relation between adopting an ISO 14001 Environmental 
Management System and the companies' environmental performance.  
 
The study reveals the state of development of the Environmental Management System of 
Colombian industries one year after having been certified and analyses how adopting the 
ISO 14001 Environmental Management System model has impacted their environmental 
performance. Proposals regarding the discrepancies found in the current Environmental 
Management System and the industries’ environmental performance are presented herein. 
 
In addition, the study explains how actions that prove compliance with the environmental 
legislation, appropriate community relations and the evolution of elements that are typical 
in an Environmental Management System have been incorporated in the environmental 
culture of the organization; analysis is focused on establishing whether the incorporation of 
these practices has been demonstrative or not of the positive influence that certification 
has on environmental administration. 
 
Some differences came about in the behaviour of the companies that expressed a change 
in environmental culture after having received ISO 14001 certification.  In some cases, a 
significant change was observed.  In others it was not possible to carry out the analyses 
due to the lack of information. 
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1 INTRODUCTION 
 
1.1 Research Topic 
 
The Ministry of the Environment has promoted a policy of sustainable development to 
reduce changes and deterioration in the physical, biotic, social and economic resources of 
the environment caused while carrying out projects associated with the Colombian 
industrial sector.    
 
The industrial sector in Colombia has developed a type of environmental management to 
improve or maintain environmental quality and to comply with the minimum standards of 
national legislation. It performs comparative control with existing standards, monitors 
natural resources, and optimises industrial processes. 
 
The Colombian Institute of Technical Standards [Instituto Colombiano de Normas 
Técnicas (ICONTEC)] has promoted the use of ISO 14000 Standards in Colombia since 
the year 1993. The following standards regarding Environmental Management Systems 
are practiced in Colombia:  
 
• NTC –ISO 14001: Environmental Management Systems.  Specifications with user’s 
guide. 
 
• NTC –ISO 14004: Environmental Management Systems. General guidelines on the 
principles, systems and support techniques. 
 
• NTC –ISO 14010: Environmental Auditing Guidelines. General principles of 
Environmental Auditing. 
 
• NTC - ISO 14011: Environmental Auditing Guidelines. Auditing Procedures.  
Auditing of Environmental Administration Systems.  
 
• NTC - ISO 14012: Environmental Auditing Guidelines. Rating criteria for 
Environmental Auditors.   
 
The process of environmental certification based on the NTC - ISO 14001 model began in 
1997. ICONTEC certified the first company in Colombia, whose corporate purpose is the 
production of PVC piping and accessories. Since then, different types of companies 
ranging from those that offer engineering services, to manufacturers of chemicals or foods, 
to oil companies, have been certified by ICONTEC and other international certifying 
bodies.    
 
There has been no research in this area previous 1997. The Ministry of the Environment, 
by means of the Assistant Director of Environmental Permits of the Office of Sustainable 
Development, has promoted and supported research in the area of Environmental 
Management Systems at a practical and logistic scale, in order to monitor state of the art 
strategies followed by the industrial sector.  
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We have tried to consolidate this situation by carrying out research in Environmental 
Management Systems, in order to encourage an approach between the academic culture 
of the university and the industry, resulting not only in an improvement in the 
environmental management conditions of Colombia, but also contributing to the industry 
by generating feasible and practical solutions to the problems of environmental 
deterioration we face in nowadays.  
 
The formulation of the general objective constitutes the first level of determination in this 
research project:   
 
GENERAL PURPOSE 
 
The main objective of this research project is to establish the environmental benefits 
obtained by the industries upon adopting an Environmental Management System certified 
by ISO 14001.  
 
A second level follows the first, in which the aspects of the object of study were specified.  
Hence, the specific purposes of the study are to: 
 
 
SPECIFIC PURPOSES 
 
• Identify how the adoption of Environmental Management Systems has impacted 
the environmental performance of complying industries. 
 
• Evaluate the current application of ISO 14001 standards regarding the design, 
implementation and evaluation of ISO 14001 Environmental Management Systems 
in a country with Colombia’s characteristics. 
 
• Compare the environmental situation of companies before and after ISO 14001 
certification. 
 
While performing research on the selected topic, the following general problem was 
pointed out or formulated1: 
 
Do Colombian industries with an Environmental Management System perceive any benefit 
in their environmental performance after ISO 14001 certification?  
 
This refers to progress in the development of the organization’s Environmental 
Management System and its participation in environmental management and 
performance. 
 
 
 
 
                                                 
1 In this sense, it is important to point out that an awareness problem is something that you want to know, but is not yet 
known (or has not been verified). 
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1.2 Context of the Research Project 
 
In order to carry out the project, two frameworks were used, along with different planning, 
techniques and procedures. This was done because, first, the actual objects were studied 
directly, that is, the organizations’ Environmental Management Systems were observed in 
practice. And, second, the data of their environmental performance was analysed, 
systematized and interpreted.  
 
The Ministry of the Environment contributed to the identification of the companies that had 
been ISO 14001 certified until January 2001. Since a questionnaire was sent to the 
eighteen (18) certified companies, but only nine (9) agreed to participate, a non-
probabilistic sample was chosen to perform the required studies.  
 
The research project was carried out by means of a signed agreement between Dr. 
Guillermo Acevedo Mantilla, Assistant Director of Environmental Permits of the Ministry of 
the Environment, and Carlos H. Vargas Bejarano, Engineer, who was a professional 
researcher for the University of Aberystwyth, in Wales, UK.  
 
The research engineer performed the survey to the selected companies, applying the 
following procedure: 
 
• Interview and filling of the questionnaire with the participation of the organization’s 
Environmental Director. The survey considers three main aspects: the industry’s 
general data, indicators of environmental performance, and an appendix.  
 
• Analysis of the organization’s official documents containing information of interest 
for our research, such as the environmental policy and objectives, management 
plans, a matrix of significant environmental aspects, and so on. 
 
The research has taken into account the following considerations: 
 
• The information required to carry out this research is to be handled in a strictly 
confidential manner. 
 
• The publishable product of the research will be the result of an agreement between 
the parties and a copy will be left at the organization. 
 
 
1.3 Variables and Terms 
 
In order to measure the impact of implementing the Environmental Management System 
on the environmental performance of ISO 14001 certified industries in Colombia, a study 
on the behaviour was carried out in a time span from the year immediately before the 
formal adoption of the Environmental Management System (ISO 14001 certification),to the 
date of execution and documentation of this project, February 2001.  
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Since the hypothesis relates a possible improvement in the industries’ environmental 
management with ISO 14001 certification in Colombia,  the variables chosen relate the set 
of principles of the ISO 14001 standard with the indicators that point out the result in the 
organization’s environmental management (Chart No. 1).     
Chart No. 1 Example of the variables and indicators used in our research. 
Variable Dimension Indicator 
Environmental policy Number of revisions to the 
environmental policy 
PLANNING 
Environmental targets and 
objectives 
Number of environmental 
targets and objectives 
reached.  
Personnel formation Number of employees 
trained in the environmental 
area 
IMPLEMENTATION AND 
OPERATION 
Operational control  Number of revisions to the 
operational procedures  
Source: Devised by the author, 2001. 
 
Despite the fact that Environmental Management Systems may vary, in procedure as well 
as in complexity, most of them are made up of these dependent and interrelated functions, 
known as variables. 
 
The indicators were selected based on our knowledge of the Environmental Management 
Systems model. The scale that was designed assumes two types of values; one year 
before implementing the Environmental Management System and one year after 
implementation. The industry decides whether the change in the indicator has been 
significant or not. 
 
The variables, dimensions and indicators, as well as the research terms and 
corresponding definitions are studied in more detail in the chapter on research 
methodology.   
 
 
1.4 Difficulties and Limitations 
 
The difficulties and limitations found while carrying out the research are closely related to 
the organizations’ fear of scrutiny of the Environmental Management System by the 
academic world and the exposure of their weaknesses to public opinion. They are 
especially related to the uncertainty of the industry in facing the legal interpretation of the 
results and that this information might reach external agents. 
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2 THE DEVELOPMENT OF ISO 14001 IN COLOMBIA 
Voluntary agreements are those commitments taken on by industrial sectors and 
companies that are explicitly recognized by environmental authorities. These agreements 
may be promoted by the government (central, local), the industry, industrial associations, 
or the general public by means of representative bodies such as non-governmental 
organizations.  Environmental Agreements may be: 
 
• Implementation Agreements. These agreements complement the current 
environmental legislation and negotiate the means to reach previously established 
objectives.  For instance: 
o Codes of conduct and programs for responsible care.  
o Voluntary measures such as self-determined statements or agreements. 
o Implementation of Environmental Management Systems (such as 
ISO14001 or EMAS). 
• Target Setting Agreements. Where the objectives are established by the 
interested parties by negotiation.  For instance: 
o Multilateral Environmental Agreements.  
o Agreements.  
o Negotiated Environmental Agreements. 
 
Implementation Agreements have been developed in Colombia since the mid 90s, having 
a function of supporting in compliance with the current environmental legislation. Only in 
the year 2001 were target-setting agreements generated between the industrial sector and 
the State (Figure 1). 
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One of the most frequently used implementation agreement in Colombia is the Voluntary 
Code of Management. These codes are generally initiatives of a private nature designed 
for the continuous improvement of the environmental management, based on the 
philosophy of self-regulation and self-management.  
 
The following are the Standards regarding Environmental Management Systems in 
Colombia (Figure 2):  
 
• NTC–ISO 14001: Environmental Administration Systems. Specifications with user’s 
guide. 
 
• NTC–ISO 14004: Environmental Administration Systems. General guidelines on 
the principles, systems and support techniques. 
 
• NTC–ISO 14010: Environmental Auditing Guidelines. General principles of 
Environmental Auditing. 
 
• NTC-ISO 14011: Environmental Auditing Guidelines. Auditing Procedures.  
Auditing of Environmental Administration Systems. 
 
• NTC-ISO 14012: Environmental Auditing Guidelines. Criteria for rating 
Environmental Auditors.   
 
Environmental Management System
Environmental Auditing
Evaluation of Environmental Performance
Environmental aspects in product standards
Environmental labeling
Evaluation of the life cycle
 ISO 14000
Figure 2.  ISO 14000 Family, 2001.
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According to the Ministry of the Environment, the process of adopting some of the codes 
such as the Responsible Care Code and some of the ISO 14000 Standards, particularly 
those regarding the Environmental Management Systems began in Colombia in 1996.  
 
An Environmental Management System is the component of an administrative system that 
includes the organizational structure, activity planning, responsibilities, practices, 
procedures, processes and resources to develop, establish, reach, check and maintain the 
environmental policy in an organization. The ISO 14001 Standard defines the basis to 
establish an Environmental Management System in accordance with five principles as 
follows (Figure 3): 
 
 
Management review
Cheking and 
corrective action
Implementation and 
operation
Planning
Environmental Policy
Figure 3 . General outline of an Environmental Management System
according to the ISO 14001 Standard, 2001.
Continuos Improvement
 
 
• Principle 1: Policy and commitment. Defining the environmental policy2 and the 
commitment on behalf of the leaders of the organization are essential for the 
environmental management to be effective.  
 
• Principle 2: Planning. In order to ensure compliance with the environmental policy, 
environmental objectives and targets3, the organization must formulate an 
environmental management program.  
                                                 
2 Environmental policy is the declaration made by the organization of its intentions and principles in regard to global environmental performance, which 
serves as the framework for action and to set its environmental purposes and objectives. 
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• Principle 3: Implementation. In order to carry out the environmental policy, 
environmental targets and objectives, the organization must develop the skills and 
back the support mechanisms that are required.  
 
• Principle 4: Measurement and Evaluation. The organization must measure, monitor 
and evaluate its own environmental performance.  
 
• Principle 5: Inspection and Improvement. In order to improve its own global 
environmental performance, the organization must continuously inspect and 
improve its Environmental Management System.  
 
The Environmental Management Systems that follow these five principles will be orderly 
and consistent with matters regarding the environment. Environmental Management 
Systems in any organization give the clients, the general public and the government more 
confidence to that its targets and objectives will be reached (Casio and Woodside, 1996). 
Emphasis is made on prevention, compliance with governmental regulations, and 
continual improvement. 
 
The ISO 14001 standard shares certain elements with the general management system 
regarding operations, health, occupational safety and environmental projection, so the 
documentation and the records are not unnecessarily duplicated. The system is a tool that 
helps control levels of environmental performance systematically (Hunt and Jhonson, 
1996). 
 
Compliance with ISO 14001 is a potential indicator that the company has reached a level 
of certified environmental leadership.  It is a way of showing that the company has been 
making efforts in good faith to comply with environmental requirements. The standard 
suggests that the Environmental Management System is designed to encourage the 
organization to maximize benefits and minimize negative effects, placing emphasis on 
prevention instead of the detection of problems. 
 
Industries formulate environmental objectives and policies based on the ISO 14001 
standard, bearing in mind the legal requirements and information about the environmental 
aspects that they have control over and they may influence in a positive manner.  
 
The following are the objectives of the companies in Colombia that have agreed to adopt 
the ISO 14001 Environmental Management Systems model: 
 
• Implement, maintain and improve their Environmental Management System. 
 
• Guarantee compliance with the environmental policy. 
 
• Prove legal compliance to others. 
                                                                                                                                                     
3 Environmental objective is a overall environmental target arising from the environmental policy that an organization set itself to achieve. Environmental 
targets are detailed performance requirements, quantified whenever practical, applicable to the organization or any part thereof, that arise from the 
environmental objectives and that have to be established and complied with in order to reach the objectives. 
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• Seek certification / registration by an external organization. 
 
• Declare self- compliance with ISO 14001. 
 
The level of complexity of Environmental Management Systems in Colombia has been 
based on the size and nature of organizations and the availability of economic resources, 
especially in small and medium-sized companies. 
 
Colombian companies have implemented the basic elements of the Environmental 
Management Systems for purposing of certification by an independent body4; however, not 
all of them have defined specific criteria of environmental performance.  
 
In Colombia, the environmental certification process based on the NTC - ISO 14001 model 
began in 1997. The Colombian Institute of Technical Standards [Instituto Colombiano de 
Normas Técnicas (ICONTEC)] certified the first company whose corporate purpose is 
manufacturing PVC piping and accessories. From that point, different types of companies 
ranging from those that offer engineering services, manufacturers of chemicals and foods, 
to oil companies, have been certified by ICONTEC and other international certifying bodies 
such as the Bureau Veritas Quality (BVQ), among others (Diagram No.1). 
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Diagram No. 1 Types of companies that are ISO 14001 certified in Colombia
24 19
Percentege of companies with ISO 14001 certification , 2001 
 
33
19
5
Source: Devised by the author, 2001. 
                                                 
4 Certification is the procedure by means of which a third party affirms in writing that a product, process or service complies with the specified 
requirements. Certification by independent bodies has played an important role in the ISO 9000 Quality Management System and similar evaluations are 
expected to be just as important as the ISO 14000 Environmental Management System. One of the challenges to be faced by the countries upon 
establishing evaluation systems in compliance with the ISO 14000 standard will be the creation of a certifying body.  The United States, for instance, has 
had several objections against this body being the Environmental Protection Agency  (EPA), fearing that it will become an imposition and control 
manoeuvre.  Since 1996, the entity that accredits Environmental Management Systems and Environmental Auditors in the U.S is the American National 
Standards Institute (ANSI)  along with the Registrar Accreditation Board (RAB). (Jackson ,1997,35). 
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Companies in Colombia have implemented the Environmental Management System 
proposed by ISO 14001 by their own initiative, seeking acknowledgement at the national 
and international levels, without financial aid or logistic support from the government.  
 
In Colombia, the Ministry of the Environment and its regional delegates are the entities in 
charge of supervision and control of environmental matters. Despite the fact that the 
operation of these entities is protected under the National Constitution, the actions 
undertaken to protect the environment have been limited due to scant human and financial 
resources. 
 
Among the fundamental principles of the Colombian Environmental Policy, Article 1 of Law 
99, 1993, it has been established that the activities aimed to protect, conserve and recover 
the environment are joint and coordinated tasks to be carried out between the state, the 
community, the non-governmental organizations, and the private sector. 
 
The 1994 to 1998 National Environmental Plan (CONPES 2750 of 1994), included clean 
production among its action plans.   
 
This program is aimed to introduce the environmental dimension to the productive sectors, 
as a long-term challenge to guarantee social welfare, environmental protection, economic 
growth and business competitiveness, in addition to preventing, minimizing or efficiently 
correcting impacts and risks on human beings and the environment.  
 
The implementation strategy has been focused on elaborating coordinated agreements, 
whose purpose is to improve public and private management, control and reduce pollution 
and optimise the rational use of natural resources by adopting cleaner, healthier, safer and 
more efficient methods of production and operation, considering costs, losses and energy 
conservation.  
 
In August 1997, the National Environmental Council approved the National Policy for 
Cleaner Production, formulated with a long-term perspective, as a response to the 
environmental problems of the productive sectors. The policy aims to “prevent” pollution 
from its origin instead of treating it once it has been generated. The results of this policy 
have been significant for the construction of actual possibilities for the productive sectors’ 
sustainability and competitiveness. 
 
The collective environmental project of the current Colombian government’s National 
Development Plan (1998-2002), has the following prime programs for the sustainable 
development of the sectors that energize the national economy, thus guaranteeing 
continuity in the development of the Cleaner Production Policy: 
 
• Acknowledgement and good use of the regional social as well as economic and 
natural supply in an articulated context with a programmatic demand. 
 
• Adoption of Cleaner Production. 
 
• Participation of all the players: institutional, productive and social. 
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• The water resource as the focal point of the national environmental policy. 
 
• Management in eco-regions with a strategic vision to boost the nation’s regional 
strengths.  
 
In practice, the application of the Cleaner Production concept, in the current productive 
systems as well as in products and services, does not mean a substitution in the strict 
sense, but continuous improvement, with the understanding that new technologies will 
always be cleaner.  
 
Thus, cleaner production is beginning to seem like the target to aim for with the new 
investments, because the systematic search for continuous improvement corresponds to 
the cleaner production concept that obeys a dynamic and systematic process, which is not 
applied just once, but permanently throughout each phase in the life cycle (Figure 4). 
 
In this context, cleaner technology is just an integral, but partial, element within the 
concept of cleaner production, because it includes other elements such as administrative 
attitudes and practises of continuous improvement in environmental management.   
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AGREEMENTS
CLEAN 
PRODUCTION
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CODES FOR SELF-
MANAGEMENT
CODES OF 
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Incentives
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Consumers
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Agreement
Figure 4 National Policy for Cleaner Production , 2001 .
 
For the Ministry of the Environment, Environmental Management Systems are the 
instrument to help benchmark companies at a productive and competitive level in the 
context of economic globalisation. In Colombia’s case, the fact that a company has 
implemented an Environmental Management System does not exempt it from the 
obligations and requirements of Environmental Authorities5. 
 
In addition, for the Ministry of the Environment, an industry with an Environmental 
Management System is valued according to its degree of compliance with the 
environmental legislation and its environmental performance record. It is considered useful 
because it is the industry’s proof of compliance with the Environmental Authority. 
 
The Ministry of the Environment has considered the possibility of exercising environmental 
monitoring and control to a lesser extent in ISO 14001 certified industries than others that 
do not have a certified Environmental Management System, within the existing rules and 
regulations. The industries may also benefit from the less frequent visits, reduction in the 
costs of environmental monitoring services and finally, less monitoring reports. 
 
The economic incentives that the Ministry of the Environment may consider for industries 
with ISO 14001 certified Environmental Management Systems are:  
 
• Reduction or elimination of policies to ensure compliance with Environmental 
Management Plans. 
 
•  Less visits for monitoring, with the consequent reduction in costs for the payment 
of this service. 
 
As a first effort in this direction, the Colombian Government, with resources from the 
Interamerican Development Bank [Banco Interamericano de Desarrollo], has established a 
policy of logistic and financial support aimed to get small and medium industries to 
become ISO 9000 certified in quality systems and ISO 14000 certified in environmental 
matters. One of the main reasons to direct aid towards this sector is that it represents 
almost 50.7% of national employment and 40.8% of national production. 
 
This program, denominated the Quality and Environmental Management Program for 
small and medium industries, lasts 4 years and is expected to raise the awareness of 840 
businesspeople in the importance of applying ISO 9000 and 14000 Standards with a 
coverage of 375 companies, to train 160 consultants in the implementation of the 
standards, and to form 80 new external auditors. 
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5 INTERVIEW WITH Gerardo Vina and Guillermo Acevedo, Group of Sustainable Development and Environmental Permits from the Ministry of the 
Environment. Bogotá, April 23, 2001. 
3 RESEARCH DESIGN 
  
Social research is a process meant to produce scientific awareness about the structure, 
transformations and changes in social reality. It is a process that moves from the abstract 
to the concrete, and vice versa.  That is, from the basic concepts or categories of social 
science to reality, and from reality back to the abstract.  
 
This general purpose is achieved by applying a theoretic body to an object of knowledge 
by means of a strategy and using a set of procedures that make up the method of a 
specific science.  
 
The positivist rationality model of knowledge has been applied in this research project.  
The hypothesis arose from reviewing theory, empirical generalizations and especially the 
studies carried out in Colombia on ISO 14001 in which it was determined that there was no 
research of this type, or if there was, it did not have a suitable level of verification.  
 
So while researching the selected topic, the following hypothesis was made: Do the 
industries in Colombia that have an Environmental Management System perceive any 
benefit in their environmental performance after ISO 14001 certification?  
 
This hypothesis is compared to the empirical facts using the positivist rationality model of 
knowledge and the scientific method to be able to confirm or deny it, since knowledge is 
an intrinsically theoretic-practical process.  
 
Due to the fact that the hypothesis is connected to a possible improvement in the 
environmental performance of companies that adopt the ISO 14001 Environmental 
Management System, it is only logical that variables be sought to relate the set of 
principles proposed by the ISO 14001 standard with those that show the result of the 
organization’s Environmental Management. (Chart 2). 
 
Chart No.2 Example of variables and indicators used for our research. 
VARIABLE DIMENSION INDICATOR 
Environmental policy Number of revisions to the 
environmental policy  
PLANNING 
Environmental targets and 
objectives 
Number of environmental 
targets and objectives that 
have been reached 
Personnel formation Number of employees trained 
in the environmental area  
IMPLEMENTATION AND 
OPERATION 
Operational control  Number of revisions to 
operational procedures  
Source: Devised by the author, 2001. 
 
Despite the fact that Environmental Management Systems vary to the extreme in 
procedure as well as in complexity, most of them are made up of these dependent and 
interrelated functions, known as variables. 
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The indicators to measure environmental performance are those that collectively represent 
a company’s global performance, such as: indicators of energy use, indicators of water 
use, pollution measurement indicators, indicators of economic measurements, among 
others. 
 
Measurement indicators of the qualitative type were also used, based on the observations 
and judgement of the people involved in developing the companies’ Environmental 
Management Systems. When the industry answers the questions regarding their 
perception of benefits in environmental performance in the administrative, economic, and 
management areas, this decides whether the change detected was significant or not. 
 
In order to measure the impact of implementing the Environmental Management System 
on environmental performance, behaviour is studied over time, taking the time span 
between the year before formally adopting the Environmental Management System (ISO 
14001 certification or self-certification) and the time at which this survey is applied, 
February 2001.  
 
In terms of the type of data that should be gathered in order to carry out our research, two 
types of research designs were made: 
 
• Field Design: due to the fact that the data of interest was gathered directly from 
reality6. With this type of design, we were able to support the conditions under 
which the data was obtained, checking and modifying it whenever there were 
doubts about its quality.   
 
• Bibliographic Design: because the data was obtained by means of reports and 
documents7. With this type of design, it was possible to cover a broad range of 
phenomena due to the availability of disperse data to find out about past 
occurrences. 
 
The “Interview” was used in the field design because our research was meant to find out 
about the companies’ behaviour regarding the environmental topic, and the best most 
simple and direct way to do this was to ask the people controlling these activities in said 
organizations. 
 
The bibliographic design consisted in working with materials that had already been 
elaborated such as reports, studies of environmental impact, and environmental 
management plans, among others. 
 
Among the techniques chosen to gather the information, we have direct observation, 
interviews and external data collection (Chart No. 3).  
 
 
 
                                                 
6 This data is known as primary data because it is first hand data, original, product of this research, with no intermediation of any type. 
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7 Refers to secondary data, because it has been obtained by others and it has already been elaborated and processed in accordance with the purposes 
of those that handled it initially. 
Chart No. 3 Design of tactics and strategies. 
SOURCES TECHNIQUES OBJECT OF 
APPLICATION 
PURPOSE 
 
 
At the Ministry of 
the Environment. 
 
To understand the policies and strategies proposed 
by the Ministry of the Environment for the industrial oil 
sector. 
To understand the ISO 14001 model for 
Environmental Management Systems. 
 
PR
IM
AR
Y 
SO
U
R
C
ES
 
 
 
 
 
Interview and direct 
observation 
  At the 
Organizations. 
To evaluate the development of the Environmental 
Management System indicators. 
 
 
SE
C
O
N
D
AR
Y 
SO
U
R
C
ES
 
  
 
 
External data collection. 
 
 
 
At the 
Organizations. 
 
To evaluate the development of the Environmental 
Management System indicators. 
 
 
 
 
 
ACTIVITY 1 
Conception of the idea 
ACTIVITY 2 
Presentation the problem 
ACTIVITY 3 
Elaboration of the theoretic 
framework 
 
ACTIVITY 4 
Presentation of the 
hypothesis  
 
ACTIVITY 5 
Understanding the Theoretic 
Model of comparison  
 
ACTIVITY 6 
Choosing the  variables 
ACTIVITY 7 
Choosing the research 
design 
 
ACTIVITY 8 
Design of tactics and 
strategies to gather the 
information 
 
ACTIVITY 9 
Choosing the sample 
 
ACTIVITY 10 
Design of the 
measurement instrument  
 
ACTIVITY 11 
Applying the measurement 
instrument  
ACTIVITY 12 
Determining the validity of 
the measurement instrument  
ACTIVITY 13 
Gathering the information  
ACTIVITY 14 
Verification of the 
information  
ACTIVITY 15 
Systematisation and 
codification of data  
 
ACTIVITY 16 
Data analysis  
ACTIVITY 17 
Writing the research report  
 
ACTIVITY 18 
Presentation of the 
research report  
 
 
 
 
 
Source: Devised by the author, 2001. 
 
In the process of selecting an appropriate sample for research, we followed the method 
proposed by Hernandez Sampieri  (1991): 
 
• Research question: Do the industries in Colombia that have an Environmental 
Management System perceive any benefit in their environmental performance after 
ISO 14001 certification?  
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Source: Devised by the author, 2001. 
 
In short, the stages of the research process carried out to elaborate this study are shown 
in Chart No. 4. 
 
Chart No. 4 Stages of the research process. 
  
• Unit of analysis: Who will be measured: ISO 14001 certified companies in the 
industrial sector in Colombia.  
 
• Sample8: A non-probabilistic sample was chosen for this research. The selection 
procedure depended on a series of decisions made by a group of people, not 
fortuitously but completely arbitrarily.  That is, the sample was intentional. This type 
of sample is ideal for case studies such as the one in this research project. 
 
All in all, eighteen (18) companies of the industrial sector in Colombia were chosen. They 
were ISO 14001 certified before January 2001.  However, only nine (9) of them agreed to 
participate in the study. 
 
For this project, gathering data implies three closely linked activities: 
 
• Developing a measurement instrument.  This instrument must be valid and reliable. 
 
• Applying the measurement instrument9. That is, obtaining the observations and 
measurements of the variables of interest for our study. 
 
• Preparing the measurements obtained to be analysed correctly. 
 
This process is carried out by means of an explicit plan and organised to classify and 
quantify the available data, meaning the variables, in terms of the concept that the 
researcher has in mind.  
 
The measurement instrument was designed using the following method (Hernandez 
Sampieri, 1991): 
 
1. The conceptual definition of each ISO 14001 element was reviewed and its 
meaning was understood. 
 
2. The variables are operationally defined. This is how each variable can be 
measured.  
 
3. The employees of the Ministry of the Environment carried out a pilot test of the 
instrument in order to determine whether the instructions could be understood and 
the variables were working correctly. 
 
4. Based on the pilot test, the instrument was modified, adjusted, and improved. 
 
As indicated by Hernandez Sampieri (1991), selecting the type of questions is a 
fundamental step in the construction of the measurement instrument. This is why the type 
of question that would be the most reliable and valid for the measurement was analysed 
                                                 
8 The sample is usually defined as a subgroup of the population ( Sudamn, 1976). 
9 Carmines ( 1979), defines the measurement as the process of linking abstract concepts to the empirical indicators.  On the other hand, Briones (1979) 
defines it as the process of assigning numbers according to objects or events.  
 23
 
variable by variable, in accordance with the presentation of the problem, the 
characteristics of the sample, and the analysis that was to be carried out.  
 
Appendix B illustrates the prototype of the measurement instrument that was used. The 
procedure for gathering information is shown in Figure 5. 
 
Selection of the personnel 
who will answer the 
questionnaire 
Interview
Verification of the data 
provided by participants
Observation of the 
Environmental Management 
System in operation 
Establishment of the 
questionnaire’s reliability 
and validity
Design of data analysis
Visit to the 
company’s facilities
Checking of 
documents
Figure 5. Procedure for carrying out the research project, 2001.
 
The interviews were the most suitable way to collect data internally.  Emphasis was placed 
on detecting positive and negative aspects during the interview and obtaining the 
interviewees opinions on the advantages of applying the ISO 14001 Environmental 
Management System. 
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A series of premises were required for the interviews to be an efficient means of gathering 
information (Kerlinger, 1975):  
• The interviewer attended the interview with a guide of the topics to be discussed. 
 
• The interview was conducted in an orderly fashion, avoiding drifting into irrelevant 
fields or topics. 
 
• There was some superficial knowledge of the organization before the interview in 
order to understand the organization’s specific language without making questions 
that would seem obvious. 
 
• The interviews were conducted in private places and they were not excessively 
long. 
 
• The interviews were scheduled by mutual agreement with the interviewee in order 
not to interfere with his/her work. 
 
• Interest was shown by openly taking notes on the content of the answers given, 
allowing the interviewee to look over what was being written. 
 
In general, the process was iterative, that is, it was necessary to go over the collected data 
to confirm it, complement it, modify it in case of inconsistencies during the process of 
organising it, and when it was necessary to confirm it with the interviewees. 
 
A series of activities were included as direct observation, by means of which information 
was gathered by simple visualization of topics such as (Magdalena, 1992): 
 
• The physical layout of the personnel and their work supplies. 
 
• The circulation of people and information. 
 
• The characteristics of interaction with the public. 
 
• Teamwork. 
 
• Structure and organization of files. 
 
• The background available on the line of work regarding work regulations (manuals, 
among others). 
 
• Basic documentation effectively completed by volumes as well as by specific 
features.  
 
When this kind of research is carried out, it is necessary to have reliable information to 
prevent conclusions from data that does not match reality.   
 
The procedures below were followed in order to verify the data that was examined 
(Kerlinger, 1975): 
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• The systematisation process was developed considering a stage of arranging the 
information, a stage of collection and a final stage of organization. 
 
• The results were recorded on work papers that were clear and arranged to allow 
consultation at any given time. 
 
Hernandez Sampieri (1991), points out that all measurements or instruments to collect 
information must meet two essential requirements: reliability and validity10.  
 
To determine the validity of the instrument used in this research project, it was compared 
to an external criterion. In this case, the ISO 14001 is the criteria to judge the instrument’s 
validity.  
 
Reliability is a necessary condition. However, in scientific research, it is not enough 
(Briones,1979). This is more a technical matter. The validity of the measurements is a 
more demanding and essential requirement. This criterion was used in this research. 
 
Once the information was collected and processed, a certain number of data was used to 
come to the general conclusions to clarify the problem formulated at the beginning of the 
research project. 
 
The following is a summary of activities designed to organise and arrange this information: 
 
• The set of data obtained is divided into numerical information and information 
expressed verbally. 
 
• The information available is studied as a whole to judge the quality and the degree 
of reliability, selecting the information to be included in the report. 
 
• The numerical data is processed by dividing it into intervals, tabulating and using it 
to make statistical charts.   
 
• The data provided verbally remains unchanged as unquantifiable information; it is 
used in a purely conceptual manner. 
 
This was a laborious task due to the amount of material available; reason why it was 
carried out systematically. 
 
For purposes of data analysis, it was first described and later conceptually analysed to 
relate the variables, so there are descriptions of the data, values or scores for each 
variable.  
 
A distribution of frequencies illustrated in tables and percentage diagrams is used in order 
to do this. 
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10 The reliability of a measurement instrument refers to the degree of repeated application on the same subject or object producing the same 
results.  Validity refers to the degree to which an instrument actually measures the variable that it is supposed to measure. 
 
 
 
 
 
 
 
 
 
 
 
4 EVALUATION OF THE RESULTS 
 
The answer to the research question and the proposed objectives are the fundamental 
grounds of this section because they are the basis of the results. 
 
To establish the current application of the ISO 14001 Standard on the organization’s 
Environmental Management System, the elements that comprise it are analysed. The 
indicators of environmental performance are studied in order to be aware of the 
environmental situation of the organization before and after ISO 14001 certification. 
 
The analysis of the impact of adopting ISO 14001 certification on environmental 
performance is tackled by observing whether there has been a significant change in the 
environmental indicator during the period from one year before to one year after the 
industries have become ISO 14001 certified. The changes classified between significant 
and insignificant are analysed using frequencies in percentage terms.  
 
 
4.1 General Considerations 
 
4.1.1 Company Size and Origin 
 
88% of the companies that participated in this research project are medium to large-sized 
industries. Only one of the participating companies has less than 100 employees, although 
it belongs to a German multinational company (Table 1). 
 
Table 1 Industry Size 
NUMBER OF EMPLOYEES NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
50-99 1 11% 
100-299 4 44% 
300-999 2 22% 
>1000 2 22% 
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56% of the industries are multinationals and 44% are of domestic origin. No state 
companies have ISO 14001 certification.  33% of the domestic companies are part of the 
great economic conglomerates in Colombia (Diagram 2). 
Private multinational companies
Independent private domestic companies
Private domestic companies that are part of a conglomerate
Diagram No. 2. Nature of the industries with ISO 14001 Certified Environmental Management Systems
11%
33%
56%
 
Source: Devised by the author, 2001. 
 
An important matter to highlight is the absence of state companies with ISO 14001 
certified Environmental Management Systems. In Colombia, there is only one commercial 
state ISO 14001 certified company. This company manufactures and commercialises 
freeze-dried coffee extract for exportation.  
 
The Colombian Government, within the National Environmental Policy, should set an 
example in the development and adoption of voluntary agreements of environmental 
management in its commercial companies and institutions, especially with the public utility 
companies, known as the biggest generators of pollution in the country.  
 
This provides evidence of the lack of coherence in the environmental behaviour of the 
State and the formulation of environmental policies established by the Ministry of the 
Environment. 
 
There are differences in the efforts made by companies to implement an Environmental 
Management System, due to company size and nature. Multinational companies have a 
significant advantage over other industries in the implementation of the Environmental 
Management Systems. These industries have revealed, that working (by request of their 
head office) on the requirements indicated by the ISO 14001 standard have eased the 
development of their Environmental Management Systems. 
 
The biggest multinational company in the oil sector, has the following advantages in 
developing its Environmental Management System on a par with others: 
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• Administrative Commitment.  At the worldwide level, its corporate policy is to adopt 
an ISO 14001 certified Environmental Management System. 
 
• Implementation and Operation.  In compliance with the worldwide corporate policy, 
it has the economic resources required for the maintenance of an Environmental 
Management System.  
 
• Employees. At a contractual level, there is an obligation to comply with the 
requirements of the Environmental Management System and there are resources 
assigned to do so. The Environmental Management System is a part of the 
mandatory induction programs for all of the employees. 
 
• Structure and Responsibility. All of the environmental responsibilities are 
established within the organization of the Environmental Management System. In 
addition, there is people with clearly defined functions and responsibilities that is 
available to support the Environmental Management System on a permanent 
basis. There is continuity in the posts of responsibility in the Environmental 
Management System. 
 
• Operative Levels. The posts in production operations have an established 
environmental responsibility. 
  
Smaller companies have problems implementing their Environmental Management 
Systems due to their limited organizational capacity and the environmental management 
systems regarded by managers as a cost, instead of a benefit. 
 
 
4.1.2 Product Exportation 
 
78% of the industries surveyed carry out business at an international level and export their 
products.  Of the remaining 22%, one organization is part of a multinational company but 
does not export products because it is an engineering services company, and the other 
does not export the products it generates (Table 2). 
 
Table 2  Industries with exporting businesses. 
EXPORTING NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 7 78% 
NO 2 22% 
 
 
According to the companies that export products, adopting an ISO 14001 certified 
Environmental Management System has been an international letter of presentation.  One 
of these companies said that certification was required by one of its foreign clients. 
 
However, the industries have not only considered the requirement of having an ISO 14001 
certified Environmental Management System, but also other types of associated 
requirements. For instance, one of the companies has had to incorporate new 
specifications of product design ordered by the head office in Germany. 
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4.1.3 Industry Activity and Location  
 
Most of the companies surveyed that have an Environmental Management System are 
dedicated to manufacturing processes. 33% of the companies work with chemical 
transformation processes and one company renders consultancy services for engineering 
projects in the energy sector (Table 3). 
Table 3 Industry Activities 
INDUSTRY ACTIVITY NUMBER OF 
INDUSTRIES 
INDUSTRY PERCENTAGE 
SERVICES 1 11% 
CHEMICAL PROCESSES 3 33% 
MANUFACTURING PROCESSES 5 56% 
 
Most of the companies surveyed are located in small and medium-sized cities. Only 22% 
of the companies are located in the country’s capital.  Three industries are located in cities 
with less than 5000 inhabitants (Table 4). 
 
Table 4 Industry Locations 
INDUSTRY LOCATION NUMBER OF 
INDUSTRIES 
INDUSTRY PERCENTAGE 
CAPITAL 2 22% 
INTERMEDIATE CITIES 4 44% 
SMALL TOWNS 3 33% 
 
The type of community that the industries interact with falls into the following categories: 
exclusively industrial zones, residential zones and rural zones.  
 
In all of the companies, the community’s participation in the industries’ environmental 
management has been limited to receiving economic benefits or training programs, but in 
no case has offered support or been active in the development of the companies’ 
Environmental Management System.  
 
The lack of community participation in the industries’ environmental management may be 
due to the fear of some industrialists that their processes and practices might be 
questioned and that the citizens might use legal instruments to impose authority on 
environmental performance, such as law enforcement actions, public interest actions, and 
the penal code, among other instances of citizen participation provided by Colombian law. 
 
 
4.1.4 Voluntary Agreements of Environmental Management in Industries 
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The industries have had prior experience with voluntary agreements in environmental 
management.  The voluntary agreements that have been made are: Responsible Care and 
Cleaner Production.  All of the industries in the chemical sector that answered the survey 
have not only implemented the ISO 14001 Environmental Management System, but also 
the Responsible Care Program. These organizations have been working for some time on 
this specific voluntary agreement for the chemical industry (Table 5). 
 
Table 5 Voluntary Programs of Environmental Management 
VOLUNTARY PROGRAM OF 
ENVIRONMENTAL MANAGEMENT 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
ISO 14001 9 100% 
RESPONSIBLE CARE 3 33% 
CLEANER PRODUCTION 2 22% 
 
The voluntary agreements of Cleaner Production promoted by the Colombian Ministry of 
the Environment, have also been implemented by two case studies, although the results 
have not been as good as expected. This is due to the lack of permanent and coordinated 
efforts between the industrial sector and the government, but mainly due to the 
shortcomings in the Ministry of the Environment’s communication process and the lack of 
economic resources and personnel.  
 
Despite the fact that companies in Colombia have implemented voluntary agreements of 
environmental managements, the presumed benefit is still not clearly and convincingly 
visible. The companies have not yet visualized what means to adopt an ISO 14001 
Environmental Management System or to be part of the Responsible Care Program in 
environmental, economic and moral terms. 
 
 
4.1.5 Adoption of the ISO 14001 Environmental Management System  
The vast majority of the companies that participated in the survey have certified all of their 
operations in Colombia. Only three of them have partially certified their activities (Table 6).  
 
Table 6 Scope of Certification in the Industries 
SCOPE OF CERTIFICATION NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
ALL 6 67% 
PART 3 33% 
 
In Colombia, the industries that participated in the survey have been certified by national 
and international bodies between the years 1999 and 2000 (Table 7). 
 
Table 7 Industries’ Year of Certification  
YEAR OF CERTIFICATION NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
1999 5 56% 
2000 4 44% 
 
67% of the companies employed ICONTEC, the national certifying entity, to certify their 
Environmental Management System.  One of the transnational companies was certified by 
the body that did not operate in Colombia, indicated by its head office (Table 8). 
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Table 8 Certifying Body 
CERTIFYING BODY NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
INTERNATIONAL- HEADQUARTERS IN COLOMBIA 2 22% 
NATIONAL 6 67% 
INTERNATIONAL – HEADQUARTERS ABROAD 1 11% 
 
One of the companies certified by the national certifying body ICONTEC indicates that this 
entity has additional economic interests and feels uncomfortable because of it. It also 
expressed that was not satisfied with the methods and results of a follow-up audit that was 
carried out. For this reason, there is a marked personal conflict with ICONTEC Auditors. 
 
According to some of the industries, the National Government should regulate ICONTEC’s 
activities and rates to avoid situations that can affect the economic interests of ISO 14001 
certified industries. The activities that have been identified to require governmental 
regulation are rates for follow-up visits and auditing.  
 
Some companies also indicated that the Ministry of the Environment should participate in 
awarding the ISO 14001 Certifications or at least accompany ICONTEC’s certification 
process.  However, it is difficult at this time due to the lack of channels for institutional 
coordination between the National Certifying Body and the Ministry of the Environment. 
 
Another evident limiting aspect is the lack of consistency on behalf of the certifying bodies 
in the detection of non-conformance in the Environmental Management System and in 
their consistent solution. While carrying out this research project, several structural defects 
were discovered in the Environmental Management Systems that had not been detected 
during the corresponding audits, such as matters regarding environmental performance 
indicators and their necessary connection with significant environmental aspects. 
 
This is attributed to the lack of capacity of the certifying entities operating in Colombia to 
guide the industries into adopting the performance indicators of the Environmental 
Management Systems adjusted to the industries’ type and nature, and the ineffectiveness 
of the corresponding audits. The certifying entities have been accepting indicators 
regarding legal compliance, neglecting other indicators that are important for the 
continuous improvement cycle of the Environmental Management Systems. 
 
 
4.1.6 Environmental Performance Indicators 
 
The ability to evaluate environmental performance in objective and measurable terms is a 
key component of the Environmental Management System. The environmental 
performance indicators serve as support for establishing environmental targets, to monitor 
them and the process of continuous improvement. One aspect of the ISO 14001 
Environmental Management System, the measurement of environmental performance is 
considered a main component in the environmental management model.  
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Before beginning the Environmental Management System certification process, 67% of the 
participating industries had implemented environmental performance indicators regarding 
compliance with the current environmental legislation. Although in most cases, there were 
no records or analysis of their behaviour. Two companies had no environmental 
performance indicators and one made no comments on this regard (Table 9). 
 
Table 9 Environmental management indicators in industries before being certified. 
ENVIRONMENTAL MANAGEMENT 
INDICATORS 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 6 67% 
NO  2 22% 
DID NOT RESPOND 1 11% 
 
One year after getting the ISO 14001 certification, the companies have incorporated new 
environmental management indicators in their system, but they still have serious 
shortcomings in their records and controls. The indicators still refer to compliance with 
environmental legislation. There was just one company that did not provide information 
about its system of indicators, although it analyses its behaviour (Table 10). 
 
Table 10 Environmental management indicators in industries after being certified. 
ENVIRONMENTAL MANAGEMENT 
INDICATORS 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 8 89% 
DID NOT RESPOND 1 11% 
 
Although there is a strong commitment for industries to reach environmental excellence, 
and 89% of the companies surveyed indicated that they have some type of environmental 
performance indicator, the level of indicators and their development is minimal.  Even one 
or two years after having acquired the ISO 14001 certification, environmental 
measurement variables have really not been incorporated in the activities linked with 
environmental targets and objectives. This indicates a contradiction in ISO 14001 
principles because it is impossible to have a continuous improvement process in these 
conditions. 
 
In general, the indicator system of environmental performance is neither completely nor 
formally developed in Colombian industries. For the most part, the indicators available to 
the companies still match the minimum requirements requested by the competent 
environmental authority.  
 
The larger companies of a multinational origin are the ones that have been working on this 
aspect most responsibly. The biggest company, which belongs to the oil sector, has the 
most sophisticated performance indicator system, but it is still in its initial stages. This is 
possibly due to the implementation of the Environmental Management System still being 
very recent, but mainly because up to now the Ministry of the Environment has not given 
the required technical support for industries to adopt the environmental indicators due to 
the lack of specialisation of the employees in charge of the administration and control of 
natural resources.  
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Nevertheless, there have been efforts in this regard on behalf of some of the independent 
regional corporations and the Administrative Departments of the Environment. For 
instance, the Rio Negro Nare Independent Regional Corporation [Corporacion Autonoma 
Regional del Rio Negro Nare] has developed the program of regional environmental 
leadership for the company “PROGRESA”. One of the purposes of the program is to 
improve the indices of environmental performance.  
 
Another state entity that has been working hard in this regard is the Administrative 
Department of the Environment in Bogotá with the “PREAD” Program. This entity 
acknowledges institutional efforts measured in achievements that benefit environmental 
quality and the quality of life in the city, and those that show positive progress in their 
environmental performance. However, the indicators used are strongly linked to 
compliance with the legislation (Diagram No. 3) and in accordance with some companies 
participating in the PREAD Program, the evaluators of the companies that participate in 
the program have yet to learn much about environmental matters. 
 
 
 
Source: Administrative Department of the Environment, 2001. 
 
4.1.7 Legal Requirements 
 
The organization must identify and classify the legal requirements and any other 
requirements applicable to its activity. The organization must be aware of the requirements 
in order to comply with them. 
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In Colombia, the process of identifying legal requirements is especially important in cases 
where an organization has different commitments, such as complying with environmental 
licenses and other additional permits. There are industries, for instance, those in the oil 
sector, where about 80 environmental licenses and 250 permits, with multiple obligations 
and expiration dates, are required.  
 
This situation makes it mandatory to turn to a tool to exercise control and comply with 
deadlines. An effective Environmental Management System must include procedures to 
identify legal requirements and other commitments and to ensure that these requirements 
and commitments are included within the organization’s efforts. 
 
If the organization does not have to comply with other requirements, in addition to its legal 
obligations, the Environmental Management System will only provide for legal compliance. 
But if the organization has engaged in other commitments beyond its legal obligations, 
they must be included within the Environmental Management System and therefore be 
considered in the establishment of the organization’s goals and objectives. 
 
In Colombia, all of the companies are aware of the environmental legal requirements for 
their Environmental Management System to function correctly.  89% of the companies 
have regulated their operations and activities. However, there is an organization that is not 
required by the environmental authority to have any permits or formalities. This is due to 
the fact that it is a service company, and its activities are not legally regulated by the 
competent environmental authority, although it has implemented one of the best 
identification procedures of environmental law (Table 11). 
 
Table 11 The industries' legal requirements. 
LEGAL REQUIREMENTS NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
REQUIRED 8 89% 
NOT REQUIRED 1 11% 
 
 
4.1.8 Environmental Performance as an Incentive  
Organization management plays a key role in constructing employee awareness and 
motivation by explaining the organization's environmental values and communicating its 
commitment with the environmental policy.  
 
The ISO 14001 standard recommends the development of a set of environmental values, 
considering the views of the interested parties. Executive management plays a key role in 
communicating the values and motivating employees. Each individual's commitment can 
turn the Environmental Management System into an effective process within the context of 
shared and clearly defined values.  
 
For 22% of the companies that participated in the study, environmental performance is one 
of the points that management has proposed in the company's economic incentives 
program (Table 12). However, 7 organizations have not considered this item within their 
Environmental Management System. 
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Table 12 Environmental Performances as an Incentive for the Industries  
ENVIRONMENTAL PERFORMANCE AS AN 
INCENTIVE 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 2 22% 
NO 7 78% 
 
In the industries that have implemented environmental performance as an incentive, the 
members of the organization understand and are motivated to accept the importance of 
achieving the environmental targets and objectives they are responsible for and encourage 
the other members of the institution to do the same.  
 
In general, these companies have found that motivation to improve in the environmental 
aspect increases when employees are acknowledged for achieving environmental targets 
and objectives and they are encouraged to make suggestions to lead to improvements in 
environmental performance. 
 
 
4.2 Benefits Obtained by Industries with ISO 14001 Certification in Environmental 
Management  
 
4.2.1 Environmental Policy  
 
As the result of implementing the Environmental Management System, all of the 
companies have developed a corporate environmental policy in agreement with the 
significant environmental aspects identified in the initial environmental study. 
 
Another characteristic observed in the industries is that the organization's executive 
management has responsibilities in the development, checking and maintenance of the 
conditions that favour compliance with the environmental policy.  
 
The leaders of the organization have defined the lines of responsibility in the 
environmental area and have provided the resources and personnel required to carry out 
their job.  
 
In all of the industries, the assignment of the resources necessary for environmental 
management is an indicator of true commitment with the corporate policy and its 
environmental objectives. This has better results in the largest company and in a lesser 
proportion in smaller companies. 
 
In Colombia, companies have had three types of key resources to develop the 
Environmental Management System: Technological Resources, Human Resources, and 
Financial Resources.  
 
4.2.2 Planning 
 36
To plan is to define an organization's targets or objectives to cover a period of years (these 
objectives are in writing and available to all of the members of the organization), 
establishing a general strategy to achieve these targets and develop a complete hierarchy 
of plans to integrate and coordinate the activities, dealing with the aims (what to do), as 
well as the means (how to do it) (Robbins and Coulter, 1996).   
 
4.2.2.1 Identification of Environmental Aspects 
 
Environmental aspects are causes that can be controlled by the organization. Their 
identification is useful in establishing operational controls. Targets and objectives are 
established based on identified environmental impacts (Ortiz, 1997).  
 
In Colombia, all of the companies surveyed have improved the method to identify 
environmental aspects used before adopting the ISO 14001 model for Environmental 
Management Systems (Table 13). 
 
Table 13 Behaviour of the item regarding the method to identify environmental aspects in the 
Industries  
METHOD TO IDENTIFY ENVIRONMENTAL ASPECTS NUMBER OF 
INDUSTRIES 
INDUSTRY PERCENTAGE 
THERE ARE DIFFERENCES 9 100% 
THERE ARE NO DIFFERENCES 0 0% 
 
 
The improvements that have taken place with the certification of the Environmental 
Management System in identifying environmental aspects have been: 
  
• The method is systematic.  
 
• Operational inspections are scheduled. 
 
• The matters regulated by standards are controlled. 
 
• There are written procedures. 
 
• Environmental aspects and impacts are identified accurately and recurrently. 
 
• The identification of environmental aspects is carried out by company’s personnel 
with the support of consultancy companies and unofficial comments from the 
environmental authority. 
 
• The method is solely and exclusively for the environment and does not include 
industrial safety and health. 
 
All of the industries that participated in the research project agreed that it is important to be 
aware and understand the effects of their activities on the environment. This has been 
achieved by implementing a method to identify the environmental aspects and the 
significant environmental impacts associated with the activities11.   
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11Environment is the setting in which an organization operates, including the air, the water, the land, the natural resources, 
flora, fauna, human beings and their interrelation.  Environmental aspect is the element of the activities, products and 
The general areas considered by companies to determine environmental aspects are: 
 
• Air pollution. 
 
• Liquid spills. 
 
• Handling solid waste. 
 
• Use of raw materials and natural resources. 
 
• Other local and community environmental matters: generation of odours, dust, 
traffic, and affectation of the landscape. 
 
Although most methods examine direct environmental aspects such as handling 
production waste (liquids, gases or solids) and the use of resources (fuel, energy, 
materials).  Indirect environmental aspects have had little importance for the industries; for 
instance, the potential impact of suppliers, ghosts from the past (responsibility for previous 
actions) and the consequences of activities transferred by means of acquisitions, as well 
as the consequences that may exist in the future and that may be generated by present 
activities. 
 
As far as the identification of significant environmental aspects, most of the surveyed 
companies have not taken into consideration the activities that are not controlled by the 
environmental authority, or the other factors such as the use of the soil (plans for territorial 
distribution), energy and water. 
 
The identification of the significant environmental aspects of the organization is one of the 
most critical aspects in establishing the Environmental Management System because the 
conclusions of this exercise are used to establish the environmental policy, environmental 
targets and objectives, the environmental management program, operational control and 
the definition of the monitoring program. 
 
Companies in Colombia have used a great variety of methods to develop their 
Environmental Management System. All of the industries that participated in the study 
used a team from their own company along with specialised internal and external 
consultants. There was no technical assistance from the environmental authority in any of 
the cases. The teams included plant managers and the personnel in charge of 
environmental and process quality of the companies. 
 
The larger industries developed their own method to identify significant environmental 
aspects. Their method was more complex and well structured than in smaller companies. 
The most advanced company in this aspect is the one that carries out its activities by 
hiring contractors. This company has considered the environmental impacts generated by 
the contractors. 
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services of an organization that interact with the environment.  Significant environmental aspect is the element that has or 
may have a significant impact on the environment.  Environmental impact is any change in the environment, be it adverse or 
beneficial, totally or partially resulting from the activities, products or services of an organization. 
In most cases, the associated environmental effect is incorporated into each 
environmental aspect, based on the severity of the impact, the probability of the impact, 
and the frequency and duration of the impact. The company with the most developed 
Environmental Management System incorporates the community in addition to the items 
mentioned above. 
 
The companies have developed their own method to identify significant environmental 
aspects in accordance with their production capacity and economic power. In all of the 
cases, the legal aspect is very important when deciding whether an environmental aspect 
is significant or not. 
 
In the process of identifying environmental aspects, most of the industries neither evaluate 
risks nor consider the environmental impacts that may be generated in emergency 
situations, nor do they consult the raw material and product safety sheets. Some 
companies work this aspect separately by means of the Department of Industrial Safety.  
The only company that has included this point in identifying environmental aspects is the 
largest industry that belongs to the oil sector. 
 
 
4.2.2.2 Establishment of Environmental Targets and Objectives 
 
Environmental targets and objectives define the proportion of continuous improvement that 
a company is attempting to reach in its environmental actions and therefore are essential 
to support its policy. It is not enough for the leaders of an organization to say they hope the 
organization and all of the people linked with it fight to improve its performance. They have 
to predefine the quantification of the improvement and the proportion in which the progress 
will take place. 
 
All of the companies that participated in the study have found that they improved their 
definition of environmental targets and objectives after certification of the Environmental 
Management System (Table 14). 
 
Table 14 Behaviour of the item on environmental targets and objectives in the industries  
ENVIRONMENTAL TARGETS AND 
OBJECTIVES 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
THERE ARE DIFFERENCES 9 100% 
THERE ARE NO DIFFERENCES 0 0% 
 
The industries’ progresses in establishing environmental targets and objectives are: 
 
• They have specific people in charge of them and they are quantifiable. 
 
• The environmental targets and objectives included were in tune with the significant 
environmental aspects. 
 
• They were developed by means of specific programs with the participation of the 
areas involved in their solution and development. 
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• The scope has extended to compliance with international standards and the 
incorporation of matters other than environmental compliance, such as the use of 
clean technologies, for instance. 
 
• They are more concrete. They are established in accordance with a previously 
established procedure that takes into consideration the prime topics that require 
improvement. 
 
• There is a method to define environmental targets and objectives. 
 
• They continuously improve the system and interact with the productive process. 
 
Although the companies have environmental targets and objectives, when the 
environmental indicators are observed, the conclusion is that some of them are difficult to 
achieve without operative measurement variables, accounting and acknowledgement 
systems at the level of functional individual and group responsibilities. 
 
In general, the companies must establish indicators that will allow them to measure the 
achievement of targets, and therefore, the environmental objectives. Progress must be 
measured in order to reach the environmental targets and objectives, and therefore the 
need for a consistent measurement system.  
 
The industries’ objectives include commitments such as: 
 
• Reducing or eliminating environmental pollution. 
 
• Controlling the environmental impacts of raw material sources. 
 
• Controlling the environmental impacts of new developments. 
 
• Fostering attention towards the environment among employees. 
 
• Fostering attention towards the environment within the community. 
 
Colombian industries must improve their compliance with specific and measurable 
environmental targets within a specific period of time. 
  
4.2.2.3 Environmental Management Program 
 
The International Standard ISO 14001 needs the commitments written on paper in order to 
be translated into actions. After implementing the Environmental Management System, 
companies have an Environmental Management Plan and an Environmental Management 
Program that describe the Environmental Management System, as well as the applicable 
short and long term plans.  
 
100% of the industries that participated in the study have an Environmental Management 
Programme (Table 15). 
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Table 15 Behaviour of the Item on Environmental Management Programs in the Industries  
ENVIRONMENTAL MANAGEMENT 
PROGRAM 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 9 100% 
NO 0 0% 
 
 
The multinational companies have long-term plans that help them define the processes 
towards continuous improvement of environmental performance. The smaller companies 
do not have these instruments. In general, Environmental Management Plans include the 
following elements: 
 
• Consideration of technological requirements necessary to implement the proposed 
improvements. 
 
• Financial resources. 
 
• Operating facilities. 
 
• Development of legislation / regulations. 
 
• Important projects. 
 
The Environmental Management Programs within the companies’ Environmental 
Management Plan identify the specific points of action, time, resources, and 
responsibilities required to meet the targets and objectives to be carried out, naturally, in 
the order of priority established by management.  Nevertheless, there is a shortcoming in 
that most of the industries have not yet defined a corresponding program for each 
environmental target and objective to show: what will be done, how it will be done, when it 
will be done, and who will be responsible.  
 
The leaders of the industries that participated in the study have defined who will be 
responsible for administrating, checking and planning all of the activities in the program 
from beginning to end.  
 
However, the Environmental Management Program in most of the industries is not 
coordinated and integrated with other management plans, strategies and budgets. The 
exception again is the company in the oil sector. 
 
89% of the companies that participated in the study have included the environmental 
variable in the Environmental Management Program of the new projects being carried out.  
One of the companies did not answer this question (Table 16). 
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Table 16 Behaviour of the item on including the environmental variable in the industries’ new 
projects  
NEW PROJECTS Number of Industries Industry Percentage 
Differences 8 89% 
No differences 0 0% 
Did not respond 1 11% 
 
So, the industries have identified the following advances in the inclusion of the 
environmental variable in the new projects that are being carried out: 
 
• The environmental variable is being considered, from the study phase on, for all 
new projects, modifications, substitution, replacement of raw materials, and 
technological changes. 
 
• The company’s new projects have been incorporated into the Environmental 
Management System to ensure compliance with the requirements. 
 
• All new projects or activities go through a phase of identifying environmental 
aspects and impacts. The procedure is established this way in order to keep an 
updated inventory of the environmental aspects and impacts of the installation. 
 
• There is a method to identify and determine environmental incidence on projects or 
changes in the productive process.  
 
• The environmental variable is being considered in new projects and bidding. As a 
result, there has been an increase in the awarding of bids they have participated in. 
 
 
4.2.3 Implementation and Control 
 
In Colombia, all of the industries that participated in the study have made investments in 
human resources, physical resources (installations and equipment), and financial 
resources in order to implement the organization’s environmental policy and achieve its 
targets (Table 17). 
 
Table 17 Behaviour of the item on resource allocation in the Industries  
RESOURCE ALLOCATION NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 9 100% 
NO 0 0% 
 
In general, the companies that participated in the study agreed that it has been necessary 
to allocate the following resources for the effective operation of the Environmental 
Management System: 
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• Equipment required achieving and verifying compliance with the legislative 
requirements and regulations, the commitments of the environmental policy and the 
environmental targets and objectives. 
 
• Organizational personnel and infrastructure. 
 
• The time necessary for managers, personnel and specialists to carry out 
Environmental Management System audits and inspections. 
 
Financial resources have been allocated more frequently for the control of pollution, waste 
management and final disposal. 
 
A representative of the managers, in each of the companies that participated in the study, 
has assumed responsibility to make sure that all of the financial, technical and personnel 
requirements are filled. This has given the environment the appropriate attention within the 
organization, because it has assigned a particular individual the specific task of watching 
out for it.  
 
In most of the cases, the person responsible takes care of the environmental affairs, 
promptly solves urgent matters and informs executive management and the rest of the 
organization about the environmental management. 
 
In the industries that participated in the study, the manager’s representative: 
 
• Ensures that the Environmental Management System is established and 
implemented. 
 
• Permanently reports on the performance of the Environmental Management 
System. 
 
There have been flaws in the fact that the representatives still do not have enough 
authority and resources.  In general, there have been some flaws in the experience or 
skills in environmental management and sufficient awareness of the requirements of the 
Environmental Management System. For instance, they do not know about the 
developments of environmental performance indicators over the last few years and they 
specifically do not know the ISO 14031 standard regarding environmental performance 
indicators. Knowing this standard would be very useful for the proper implementation of 
this item in the Environmental Management System. 
 
A positive aspect for the successful implementation of a Management System is the 
establishment of clear and well-defined environmental responsibilities to the employees. 
 
In some of the industries, the Environmental Management System has not implied the 
creation of new jobs. Responsibilities have been assigned to the already established posts 
in these organizations, depending on their relation with the Environmental Management 
System.  Most of the environmental responsibilities have been assigned to the posts 
corresponding to the areas of industrial safety, quality and occupational health.  
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Another aspect in which the companies in Colombia have become stronger is the 
presence of programs to train employees in the Environmental Management System.  
 
This is especially true for the two multinational companies, where the training programs 
have been required for all employees that may affect the environment, so the employees 
have come up with good ideas about how to improve the organization's efforts in 
environmental management. 
 
The training activities have helped to integrate environmental awareness into daily work 
activities and have become a good mechanism to introduce methods to improve all of the 
organization's practices.  
 
The largest company provides appropriate formation by means of two types of training: 
  
• Training to create awareness in all employees. The organization's personnel is 
aware of the importance of complying with the environmental policy and knowing 
the environmental impact or the potential impact of the work activities, the role they 
play and their responsibility, and the potential consequences of failing to monitor 
the specified operative procedures.  
 
• Training to carry out a specific assignment.  The personnel whose activities may 
generate a significant effect on the environment are trained to ensure their 
professional competence. 
 
This company has had to develop training programs for contractors and suppliers that 
carry out work for the organization that, due to its nature, has an impact on the 
environment.  
 
 
4.2.3.1 Operational Control 
 
Operational control acts directly on the processes or activities associated with significant 
environmental aspects in accordance with the environmental policy, targets and 
objectives. This control includes planning the management of functions, activities and 
processes, carrying them out according to plans, analysing the results to verify whether 
they are satisfactory and taking corrective actions if they are not.  
 
78% of the industries that participated in the study perceived improvements in the 
operational control of the Environmental Management System (Table 18). 
Table 18 Behaviour of the item on operational control in the industries  
OPERATIONAL CONTROL Number of Industries Industry Percentage 
There are differences 7 78% 
There are no differences 1 11% 
Did not respond 1 11% 
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The companies that participated in the study have implemented operational controls and 
procedures to avoid deviations from the environmental policy and the established 
objectives.  
 
In carrying out the control procedures and measures, the current practices, operational 
requirements and views of those in charge of managing and carrying out related work, 
have been taken into consideration.  
 
The largest company, in the hydrocarbon sector, has considered two operational 
conditions: Procedures for normal conditions and procedures for abnormal conditions 
(start-up and shutdowns) including emergencies. 
 
In general, the activities that control the industries that participated in the study can be 
divided into three categories:  
 
• Activities to prevent pollution and preserve resources. 
 
• Daily management activities to guarantee compliance with the organization's 
internal and external requirements, to ensure its effectiveness and efficiency.  
 
• Strategic management activities to anticipate and respond to changing 
environmental requirements. 
 
One of the advances for these companies has been that the operational criteria are 
communicated and documented appropriately in the work instructions and procedures.  
 
 
4.2.3.2 Communication 
 
An important part of the Environmental Management System is how information about the 
Environmental Management System is transmitted to employees and to the general public.  
 
It is important to have open channels of communication to give and receive information.  
An effective Environmental Management System needs an effective communications 
system.   
 
A system with these characteristics requires mechanisms to allow the organization to 
establish a procedure to inform internally as well as externally about the environmental 
activities in order to show the organization’s commitment with the environment, answer 
questions and doubts about the environmental affairs of the institution’s activities, increase 
awareness of the environmental programs, targets, objectives and policies and inform the 
local authorities or environmental groups of the Environmental Management System and 
environmental performance.  
 
67% of the industries that participated in the study have perceived positive differences in 
the community’s perception, because the following strategies of approach have been 
generated. (Table 19): 
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• Integration with the community by means of talks. 
 
• Being an example on behalf of the environmental authority and the media at the 
business level. 
 
• Working together with the community on improving their homes.  
 
• Increasing the frequency of the company’s proactive approaches toward 
neighbouring communities. 
 
• Creating a mutual aid committee together with the community’s Non-Governmental 
Organization forming a union denominated Cabildo Verde [Green Town Council] in 
the area where the industry is located. 
 
• Having visitors that know about the environmental behaviour of the company 
firsthand at the plant installations. 
 
Table 19 Behaviour of the item on the community’s perception of the industries  
COMMUNITY’S PERCEPTION NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
THERE ARE DIFFERENCES 6 67% 
THERE ARE NO DIFFERENCES 3 33% 
 
 
According to the industries that participated in the study, this has been a positive 
perception. The community acknowledges the work carried out by the companies for 
environmental improvement. 
 
However, only the multinational organizations communicate their environmental 
information in different ways:  
 
• Externally, by means of a yearly report, the media, and the publication of the 
telephone numbers to file complaints and questions, among others. 
 
• Internally, by means of bulletin boards, internal newsletters, meetings and e-mail.  
Special attention is given to internal communications for the personnel to have a 
sense of belonging and personal responsibility in the Environmental Management 
System. 
 
In Colombia, articles about the environmental performance of 44% of the companies that 
participated in the study have been mentioned in newspapers (Table 20). 
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Table 20 Behaviour of the item on news reports about the industries' environmental 
management  
NEWS REPORTS  
 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 4 44% 
MINIMAL CHANGES 0 0% 
NO CHANGES 1 11% 
NO REPLY 4 44% 
 
The industries publish their achievements in environmental management as a strategy to 
gain competitive advantage over other organizations. The medium and small organizations 
are still apprehensive of publishing information about their environmental management.  
 
Only one domestic company has the option of days open to the public for the community 
to learn about the Environmental Management System. 
 
Although, the companies participating in the study allowed us to access qualitative 
information, this was not the case for environmental performance indicators. In most 
cases, it was found that the available information was inconsistent or could not be verified.  
 
In general, the companies openly gave the following information concerning their 
environmental management: 
 
• General information about the organization. 
 
• Environmental policy. 
 
• Environmental objectives. 
 
• Environmental targets. 
 
• Participation of the interested parties and the employees. 
 
However, they were very cautious about the information involving environmental 
performance evaluation such as environmental pollution, resource conservation, and 
compliance with the system, product management, and risks, among others. 
 
67% of the industries that participated in the study have expressed improvement in the 
environmental authority's perception of the industry. Only three companies pointed out that 
there has been no difference. For these industries, the environmental authority's 
perception is not clear because the appropriate channels of communication have not been 
opened (Table 21). 
Table 21 Behaviour of the item on the environmental authority's perception of the industries  
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ENVIRONMENTAL AUTHORITY'S PERCEPTION  
 
NUMBER OF 
INDUSTRIES 
INDUSTRY PERCENTAGE 
THERE ARE DIFFERENCES 6 67% 
THERE ARE NO DIFFERENCES 3 33% 
The companies have found the following improvements in their relation with the Ministry of 
the Environment, the Independent Regional Corporation or the Administrative Department 
of the Environment: 
 
• Friendlier relations. 
 
• They accept the progress in the Environmental Management considering them a 
model for other companies.  
 
• Increased confidence in the company.  
 
• They acknowledge commitment to environmental matters. 
 
Nevertheless, the industries in general think that the environmental authority should 
improve relations because they have had repressive and unassertive attitudes on different 
occasions. 
 
In general terms, the communications system has helped the organizations in Colombia to: 
 
• Motivate workers. 
 
• Explain the environmental policy and associate it with the organization's vision and 
strategy. 
 
• Ensure understanding of roles and expectations. 
 
• Prove the management's commitment. 
 
Another way to communicate the commitment to Environmental Management is by using 
product labels that show the environmental aspects of the products. The companies that 
have used this mechanism believe that it has an influence on the buying decision if the 
price and volume are comparable to other products that do not include these labels. 
 
In the largest company, interaction with the community is more important considering that 
most of the inhabitants of the region where it operates cannot fill their basic needs. The 
establishment of an oil company in this region represents a solution for multiple economic 
problems, health, work, education, housing and recreation, among others. This makes it 
necessary for the industry to have professionals devoted exclusively to handling 
communities.  
 
This industry has acquired commitments to the environmental community by means of its 
environmental license. So they have assumed their community work and include it in the 
environmental objectives, targets and management program, beyond the requirement 
established in communications. The information is made available through public hearings, 
yearly reports and advertising. 
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In Colombia, there is still reluctance to complying with the communications requirements, 
even if it is just about the environmental concerns (the community among them). This is 
due to the conditions of social conflict being experienced in the country. Providing 
information implies taking all kinds of risks. 
 
This is why the information that is supposed to be given, such as the results of the 
environmental performance monitoring, audits and executive management inspections. 
The type of information available is closely related to its usefulness in getting the 
community in general to become motivated to understand and support an organization’s 
efforts in environmental performance matters. 
 
That is, the communication strategy is never proactive, even if it is clear, concise, accurate 
and specific.  However, something that all of the organizations have in common is that 
handling responses for external interested parties is a complex and tedious task. They still 
have not understood that using a simple method, such as writing for instance and later 
holding a meeting between the parties helps to show that the organization has a system to 
respond to external requirements. 
 
In the communication process, there are flaws in the documentation of the Environmental 
Management System, in the point that describes how the System works, for instance. 
Some of the companies have not documented the description of the Environmental 
Management System and its interrelations.  There are also flaws in that the documentation 
of the Environmental Management System is not structured and kept for a specific period 
of time.  So there is no way to track progress toward achieving environmental targets and 
objectives.  
 
There is opportunity to improve communications between executive management and 
those responsible for the Environmental Management System. 
 
Two of the multinational industries have documented the System using computer support. 
Among the advantages of keeping this information electronically are: quick and easy 
updating, knowing that the updated versions of the documents are being used by 
corresponding personnel.  
 
Some of the companies that participated in the study do not keep written records of all of 
the activities related with the elements of the Environmental Management System required 
in the International Standard ISO 14001, and there is no procedure to explain how the 
records should be stored and located, or their final layout and protection against 
deterioration or loss. 
 
But in general, improvements have been made in developing the operative work 
instructions and procedures. 
 
4.2.4 Verification and Control of Non-conformance 
 
78% of the companies that participated in the study have made progress in the control of 
legal and operational non-conformance of the Environmental Management System. One of 
the companies did not answer the question (Table 22). 
 49
 
Table 22 Behaviour of the item on control of non-conformance in the industries 
CONTROL 
OF NON-CONFORMANCE 
Number of Industries Industry Percentage 
There are differences 7 89% 
There are no differences 2 0% 
Did not respond 1 11% 
 
The following is a summary of the progress regarding the control of non-conformance in 
the industries that participated in the study: 
 
• Improvements in the monitoring and measurement tools to detect possible non-
compliances. 
 
• The existence of sophisticated tools that help detect and control possible non-
compliances with the help of a department specialized in the environmental area 
and external environmental inspection. 
 
• Detailed and planned identification of legal requirements. New projects are 
environmentally evaluated to avoid possible legal non-compliances. 
 
• There are procedures to identify and control non-compliances. 
 
• Non-conformance are identified in audits and corrective measures are taken. 
 
In general, the companies have documented the data, conclusions and recommendations 
that have been found as a result of auditing or other inspections of the Environmental 
Management System. The required preventive and corrective actions have also been 
identified. The responsibility and the authority of all of the activities related with deviations 
in the Environmental Management System and the company requirements are defined.  
 
One way to improve this aspect is for most of the industries to take into consideration the 
possibility of accidents or emergency situations.  An effective program to plan and prepare 
how to handle these situations may reduce risks, protect employees and neighbours, and 
reduce and minimize losses. 
 
Incidents or deviations from the requirements may occur suddenly or accidentally, or the 
conditions may exist for a period of time.  These may result from defects or flaws in the 
equipment, human error or defects in the Environmental Management System. Another 
aspect to improve is the research of deviations to determine and identify the mechanisms 
that caused them and the biased factors in the Environmental Management System. 
 
The company with the largest capacity, dedicated to the hydrocarbon sector, has 
developed this aspect to a higher degree than the others. This industry prevents and 
mitigates the environmental impacts associated with the accidents or the emergency 
situations; it also tests the procedures for emergency response periodically in order to 
ensure that all of the potential emergency situations have been considered along with the 
appropriate responses. 
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In this company, emergency situations and accidents are anticipated with emergency 
plans and procedures, and they have considered accidental emissions into the 
atmosphere, accidental oil spills into the water or on land and the specific environmental 
impacts of the accidental spills provoked by abnormal operating conditions, such as 
attacks by the guerrilla groups in Colombia.  
 
In addition, the environmental impact of the incidents that have occurred has been 
minimized by implementing the appropriate emergency plans and procedures. In this 
industry, the emergency plan helps respond in a timely manner to protect the life of the 
flora and fauna, optimise loss control, minimize environmental damage, reduce the 
number of injuries, and reduce the loss of physical assets, among others. 
 
In general, there is room for improvement in most of the organizations, in industrial safety, 
signs, personal protection equipment, risk analysis, simulations and preparation or 
emergencies, among others. 
 
Another aspect in which area for improvement has been identified is the monitoring of 
established corrective and preventive actions and the method to determine effectiveness.  
Also, although the flaws that cause the non-conformity are established, they are not 
investigated in depth to detect the root of the flows within the system or the controls. This 
is particularly important because it is much less expensive to prevent environmental 
problems than to solve them after they occur. This is part of the continuous improvement 
philosophy. 
 
A point of progress for the industries has been the inclusion of auditing in the 
Environmental Management System to check the effective operation of the system and 
start corrective actions when necessary.  
 
In the companies of a multinational origin, the auditing process compares the launching of 
the organization’s Environmental Management System to its declaration of intention. In 
addition, the procedures of the auditing program have been established, specifying the 
frequency, scope, methods and responsibilities of the audits, as well as the requirements 
to carry out the audits and to submit the results. 
 
 
4.2.5 Management Inspection and Continuous Improvement  
 
2% of the companies studied refer to the inspection processes carried out by management 
that have been developed in the organization (Table 23). 
 
Table 23 Behaviour of the item on inspection by management in the industries  
INSPECTION BY MANAGEMENT NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 2 22% 
DID NOT RESPOND 7 78% 
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The industries of a multinational origin have established programs for inspection by 
management. The documented evidence is the written records of inspection of the 
Environmental Management System carried out by management. The points discussed in 
these documents are: 
 
• Recommendations in the audit reports. 
 
• Appropriate continuity of the environmental policy. 
 
• Doubts regarding the environment. 
 
• Developing aspects of environmental interest. 
 
• Development of potential regulations. 
 
• Interests of the parties involved. 
 
• Market pressure. 
 
• Changes in activities. 
 
• Changes in environmental sensitivity. 
 
These companies present a clear and documented report of the inspections carried out by 
management on the Environmental Management System and continuous improvement as 
a permanent process. 
 
4.3 Benefits Obtained by ISO 14001 Certified Industries in Environmental 
Management  
 
The Environmental Management System requires elements to measure and monitor its 
performance and effectiveness.  Thus, the results must be analysed to identify the need to 
carry out corrective or preventive actions. Measurement and monitoring allows the 
companies to: 
 
• Quantify environmental performance.  
 
• Analyse the origin and the causes of non-conformance. 
 
• Identify the areas that require corrective actions. 
 
• Increase efficiencies and improve environmental performance. 
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Although 44% of the companies that participated in the study have experienced a 
significant positive change in environmental performance, measured by means of 
indicators, 33% of the companies have had only minimal change. One company says that 
it has had no change in the indicators of environmental performance that it uses and 
another industry did not give any information about the indicators (Table 24). 
 
Table 24 Behaviour of the item on indicators of environmental performance in the industries  
INDICATORS OF ENVIRONMENTAL 
PERFORMANCE 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 4 44% 
MINIMAL CHANGES 3 33% 
NO CHANGES 1 11% 
NO INFORMATION 1 11% 
 
Only three of the participating companies show total consistency between the 
environmental aspects that were identified and the environmental performance indicators 
that they use to measure the performance of their Environmental Management System 
(Table 25). 
 
Table 25 Consistency between environmental performance indicators and the significant 
environmental aspects in the industries  
CONSISTENCY OF INDICATORS AND SIGNIFICANT 
ENVIRONMENTAL ASPECTS 
NUMBER OF 
INDUSTRIES 
INDUSTRY PERCENTAGE 
TOTAL CONSISTENCY 3 33% 
ACCEPTABLE CONSISTENCY 3 33% 
NO CONSISTENCY 3 33% 
 
Three companies did not show total consistency between the indicators they use and the 
significant environmental aspects because they have not integrated the measurement 
variables of environmental performance and the methods to evaluate environmental 
aspects.  
 
For instance, in one of the companies, a key characteristic in the productive process is the 
generation of dangerous solid waste.  However, there is no corresponding method of 
measurement. That is, the amount of solid waste that is generated is not determined in 
relation to the activity index over a period of time.  
 
These three industries monitor some key characteristics of the processes, but they have 
yet to take into consideration the key variables and the system to measure and quantify 
them.  
 
In most of the companies that participated in the study, an indicator system is recently 
being systematically implemented in order to be able to track the targets and objectives 
established in the environmental policy. A monitoring program and a simple measurement 
system has been started in the industries.  Also, a procedure has not been defined to 
record the key characteristics of operations and activities that may have a significant 
impact on the environment at periodical intervals.  
 
In addition, there are flaws in the system of measurement and monitoring because it does 
not include mechanisms to record information to track environmental performance, 
important operational controls and compliance with environmental targets and objectives. 
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The industries that participated in the study have not clearly defined the organization’s 
needs in this aspect. Most of them monitor compliance with environmental regulations, but 
the other purposes, such as the evaluation of the objectives proposed in the 
Environmental Management System, are not being taken into consideration.  
 
The organizations that have a System of Environmental Indicators have not carried out a 
detailed study of the productive process that includes input as well as output.  Much less 
have they identified the flaws in the equipment that can seriously affect environmental 
performance.  
 
When identifying the environmental performance indicators, the industries have not taken 
into consideration that they must be verifiable and reproducible, nor have they considered 
it a continuous process within the organization.  
 
Some of the organizations have selected simple and clear indicators.  However, they fall 
short of being objective, verifiable of and relevant to their activities, products and services. 
They are not in line with other elements in the system such as the communications 
program and management inspections. 
 
This may be due to the incipient maturity of the Environmental Management Systems and 
the deficient consultancy of the certifying bodies to this regard. 
 
Some of the benefits in environmental management that may be found when analysing the 
most frequently used indicators in Colombian industries are: 
 
44% of the companies that participated in the study reported a decrease in energy 
consumption one year after certification.  Three companies have not generated this type of 
indicators in their Environmental Management System. Two of the companies have not 
perceived improvements in this regard (Table 26). 
 
Table 26 Behaviour of the item on indicators of energy consumption in the industries 
INDICATORS OF ENERGY CONSUMPTION NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 2 22% 
MINIMAL CHANGES 2 22% 
NO CHANGE 2 22% 
DID NOT RESPOND 3 33% 
 
One year after certification, 33% of the companies that participated in the study were able 
to decrease the amount of liquid, gas and solid waste that they generate. Two of the 
industries still produce the same amount of waste and four of them did not provide any 
information in this regard (Table 27).  
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Table 27 Behaviour of the item on indicators of waste generation in the industries  
INDICATORS ON THE GENERATION OF WASTE NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 1 11% 
MINIMAL CHANGES 2 22% 
NO CHANGE 2 22% 
DID NOT RESPOND 4 44% 
 
67% had significant changes in the environmental management indicators. One company 
had minimal change, indicating that before certifying the Environmental Management 
System it already followed the basic elements of the Environmental Management System. 
Two industries did not provide any information (Table 28). 
 
Table 28 Behaviour of the item on indicators of the Environmental Management System in 
the industries  
INDICATORS OF THE ENVIRONMENTAL 
MANAGEMENT SYSTEM 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 6 67% 
MINIMAL CHANGES 1 11% 
NO CHANGE 0 0% 
DID NOT RESPOND 2 22% 
 
 
44% of the companies that participated in the study had an increase in the number of 
initiatives to prevent pollution. One of them kept the situation stable. Four industries did not 
indicate any activities to prevent pollution (Table 29). 
 
Table 29 Behaviour of the item on initiatives to prevent pollution in the industries  
INITIATIVES TO PREVENT POLLUTION 
 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 4 44% 
NO CHANGE 1 11% 
DID NOT RESPOND 4 44% 
 
33% of the industries that participated in the study were able to decrease the number of 
complaints from the community about their Environmental Management System.  
However, another 33% has never had any complaints from the community. Three of the 
companies have not reported any benefits in this regard (Table 30). 
Table 30 Behaviour on the item of complaints about environmental management in the 
industries  
COMPLAINTS ABOUT ENVIRONMENTAL 
MANAGEMENT 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 2 22% 
MINIMAL CHANGES 1 11% 
NO CHANGES 3 33% 
DID NOT RESPOND 3 33% 
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44% of the industries that participated in the study found an increase in the programs of 
interaction with the community, even if commitments in this regard have not been acquired 
with the environmental authority (Table 31). 
 
Table 31 Behaviour of the item on programs for the community in the industries  
PROGRAMS FOR THE COMMUNITY NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 3 33% 
MINIMAL CHANGES 1 11% 
NO CHANGES 2 22% 
DID NOT RESPOND 3 33% 
 
44% of the companies experienced some change in the way they handle water and energy 
resources. Four companies did not report any information in this regard. The one that 
renders consultancy services to the energy sector uses this type of indicators in a very 
special way to show its commitment with the environment and achieves its purpose. (Table 
32). 
 
Table 32 Behaviour of the item on the use of natural resources in the industries  
USE OF NATURAL RESOURCES NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 3 33% 
MINIMAL CHANGES 1 11% 
NO CHANGES 1 11% 
DID NOT RESPOND 4 44% 
 
 
Most of the organizations that participated in the study did not show any changes in the 
degree of compliance with the legislation. However, 22% indicated that there was a 
significant improvement in compliance with the legislation after ISO 14001 certification. For 
these industries, the change lies in taking into consideration the deadlines to request and 
hand in the documents necessary for the environmental authority to regulate the activity 
(Table 33). 
 
Table 33 Behaviour of the item on the degree of compliance with the legislation in the 
industries 
DEGREE OF COMPLIANCE WITH THE 
LAW 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 2 22% 
MINIMAL CHANGES 0 0% 
NO CHANGES 5 56% 
DID NOT RESPOND 2 22% 
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22% of the companies that participated in the study introduced the environmental variable 
in their product labels. These industries used this mechanism to inform the community of 
their environmental management by instruction from the head office and because buyers 
are becoming more and more concerned about the environmental quality of the products 
they use (Table 34). 
 
Table 34 Behaviour of the item on products with environmental information in the industries  
PRODUCTS WITH ENVIRONMENTAL 
INFORMATION 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 2 22% 
MINIMAL CHANGES 0 0% 
NO CHANGES 2 22% 
DID NOT RESPOND 5 56% 
 
78% of the industries that participated in the study expressed an increase in the economic 
investment in the environmental area. Two companies did not provide any information in 
this regard (Table 35). 
 
Table 35 Behaviour of the item on investment in the environmental areas of the industries  
INVESTMENT IN THE 
ENVIRONMENTAL AREA 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
SIGNIFICANT CHANGES 5 56% 
MINIMAL CHANGES 2 22% 
NO CHANGES 0 0% 
DID NOT RESPOND 2 22% 
 
 
 
4.4 Additional Comments 
 
By implementing the Environmental Management System, industries in Colombia have 
discovered the opportunity to reduce the pollution they generate. Some of them have 
found that this increases the opportunity to save money as well as reduce the 
environmental impacts caused by their activities. 
 
The companies have implemented an Environmental Management System not only to 
accept the requirements of international companies to whom they render services, or to 
cover future need for the ISO 14001 prerequisite, but also to send a clear message to the 
environmental authority about their commitment regarding the appropriate environmental 
management of their operations. 
 
Although one of the requirements of the ISO 14001 standard is to have a procedure to 
identify the environmental regulations that apply to the processes, there are industries that 
still have problems in this regard because of the amount of red tape with the competent 
environmental authority.  In most cases, the causes for non-compliance with the legislation 
are due to this problem. 
 
The least that the industries in Colombia have been able to achieve by certifying their 
Environmental Management System in ISO 14001 has been to: 
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• Establish an appropriate environmental policy. 
 
• Identify significant environmental impacts and environmental aspects. 
 
• Identify relevant legislative and regulatory requirements. 
 
• Identify appropriate priorities, targets and objectives. 
 
• Establish a structured process to implement the policy. 
 
• Plan, control, monitor and inspect the introduction of the policy. 
 
To make sure the Environmental Management System is understood and working 
appropriately, it is necessary to have documented information about it so that people can 
do its work right. In addition, there are external parties interested in understanding how the 
system operates, such as clients, certifying entities, regulating entities, and the general 
public.  
 
In order to show compliance with the ISO 14001 standard and track progress toward 
achieving environmental targets and objectives, the companies must conserve written 
records of all of the activities regarding the elements of the Environmental Management 
System required in the regulations.  
 
An additional piece of information is how the implementation of an Environmental 
Management System helps, in general, to keep the industrial plant neat and clean. 
 
The implementation of an Environmental Management System increases the tendency for 
the company to move from one phase of solving environmental problems with the 
perspective of simply complying with environmental legislation to a more evolutionary state 
of adopting environmental quality as one of the dimensions of its administrative model in 
general. 
 
However, the success of implementing an Environmental Management System requires 
commitment and leadership of the management team and all of the organization's 
employees.  Without this commitment, the required company support will not be available 
(in terms of allocated adequate resources and creating an organization and a culture in 
which the personnel can work effectively to promote and achieve proper environmental 
practices) for a sustained effort, the environmental initiatives will not continue and will 
rapidly be extinguished.  
 
This commitment must be aimed at the constant improvement of the environmental 
management of company's activities, the prevention of pollution, and the compliance to 
environmental regulations. Leadership implies taking the initiative to introduce new 
processes. Leadership constitutes the key to make the Environmental Management 
System work.  
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Two of the companies that were studied showed this tendency. These industries have two 
characteristics in common: they belong to multinational companies and they hire 
contractors to perform its operations. One of them renders consultancy services in the 
energy sector and the other belongs to the oil production sector in Colombia. The latter 
has the most developed Environmental Management System.  
 
The company that has developed the Environmental Management System best shows 
room for improvement in: 
 
• Document control.  This is an element that requires reinforcement. Since the 
company frequently changes contractors it is necessary to permanently update the 
documentation.  
 
• Training, awareness and competence.  Due to the large number of contractors and 
the system of working in shifts, there is a great amount of staff rotation. This 
continuous entrance of newcomers requires induction training regarding the 
Environmental Management System and the significant environmental aspects 
related with the jobs.  This aspect is a weakness associated with the high degree of 
staff rotation (typical in the oil industry worldwide). 
 
In this organization, the room for improvement in the Environmental Management System 
are associated with: 
 
• Responding to third party opinions. Document control of responses to community 
requests.  Improving response time to community requests. 
 
• Environmental performance indicators and the System indicators. Inclusion of 
economic indicators, and development of sustainability indicators.  
 
4.5 Economic Benefits Obtained by ISO 14001 Certified Industries  
 
For the planning and development process of the Environmental Management System to 
be effective it is not enough to just count on management commitment. It is fundamental to 
maintain this support.  In part, this can be obtained by continually involving management in 
the inspections of the management system and continually informing them of the progress 
made and the financial costs and benefits associated with the environment.  
 
Companies in Colombia have begun to develop continuous improvement where they can 
easily find actual benefits, such as compliance with the regulations and making more 
efficient use of materials, for instance.  
 
4.5.1 Direct Monetary Benefit12 
80% of the industries that participated in the study have experienced direct economic 
benefits after having certified their Environmental Management System with ISO 14001 
(Table 36). 
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12 Direct monetary benefits may be a decrease in the cost of materials, a decrease in operation and maintenance expenses, 
a decrease in energy expenses, and reductions in purchases of equipment, among others. 
Table 36 Behaviour of the item on direct economic benefits in the industries  
DIRECT ECONOMIC BENEFITS NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 8 80% 
NO 2 20% 
 
In Colombia, the direct economic benefits mentioned by the industries that participated in 
the study refer to: 
 
• Reduction in product manufacturing costs. 
 
• Sale of recyclable material. 
 
• Decrease in process times (expense optimisation). 
 
• Reduction in corrective maintenance expenses. 
 
• Decrease in the consumption of raw materials (transferring this benefit to the price 
of the finished product, which implies a better price for the client). 
 
• Drop in water, energy and fuel consumption.   
 
• Reduction in the cost of solid waste disposal in sanitary filling. 
 
For the companies that have perceived a direct monetary benefit, the change in attitude 
has confirmed the fact that paying more attention to environmental responsibility can 
actually increase profitability.  
 
Without a quantitative base to understand the relative contribution of environmental 
quality, it is difficult for companies to visualise the contribution of incorporating an 
Environmental Management System. Two companies have not experienced direct 
economic benefits because they have not analysed how beneficial, from the economic 
viewpoint, the incorporation of the certified Environmental Management System has been.  
 
These two companies think that implementing the ISO 14001 Environmental Management 
System has significantly increased costs. They believe that the costs of acquiring ISO 
14001 certification are very high, not to mention the maintenance costs. One of them has 
adopted a traditional reactive approach regarding the environmental problems and it has 
considered that compliance with ISO 14001 requirements and the auditing process is too 
costly for running the business. 
 
In 20% of the certified industries, Executive Management does not have sufficient 
awareness of the Environmental Management System.  For these companies, having an 
ISO 14001 certified Environmental Management System is useful in their business needs, 
even without seeing an immediate economic benefit. 
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These companies still consider environmental management an inevitable cost in running 
their business, and a permanent general expense, although 80% of the industries see the 
contribution of the ISO 14001 certification as a corporate value.    
In general, it is necessary for the organizations to develop accounting methods to explicitly 
acknowledge and keep track of the environmental costs and benefits. The environmental 
authorities must establish incentives for the industries to commit to massively adopting the 
Environmental Management Systems. This type of incentives may be fiscal and economic.  
 
4.5.2 Indirect Monetary Benefit13 
 
70% of the organizations that participated in the study have not experienced indirect 
economic benefits after ISO 14001 certification (Table 37). 
 
Table 37 Behaviour of the item on indirect monetary benefit in the industries 
INDIRECT ECONOMIC BENEFITS NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 3 30% 
NO 7 70% 
 
30% of the industries that participated in the study have introduced environmental 
sensitivity in their business strategies in a qualitative sense, lacking the analysis tools to 
evaluate the costs and benefits of the business decisions from an environmental 
perspective. 
 
These companies indicated that they have had the following indirect economic benefits: 
 
• Reduction in payment of fines.  
 
• Continued sale to companies that require suppliers with ISO 14001 certification. 
 
• Reduction in taxes. 
 
In Colombia, the multinational industries that participated in the study are starting to check 
their supplier's environmental performance systematically and taking into consideration 
that they should also acquire ISO 14001 certification. 
 
 
                                                
4.5.3 Unquantifiable Monetary Benefit14 
 
All of the companies that participated in the study have had benefits that cannot be 
quantified (Table 38).  
 
 
 
 
 
 
13 Indirect monetary benefits may be the increase in sales, decrease in the value of insurance policies, reduction in the 
payment of fines, and the reduction in industrial safety and health demands, among others. 
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14 Immediate monetary benefits may be the improvement in employee morale, and employee integration in solving 
environmental aspects, among others. 
Table 38 Behaviour of the item on unquantifiable monetary benefit in the industries  
UNQUANTIFIABLE MONETARY 
BENEFIT 
NUMBER OF INDUSTRIES INDUSTRY PERCENTAGE 
YES 9 100% 
NO 0 0% 
 
The following are some of the unquantifiable economic benefits mentioned by the 
industries: 
 
• Increase in the employees' environmental awareness.  
 
• Changes in the work environment. 
 
• Improvement in corporate image. 
 
• Progress in the organization’s culture and its responsibility in environmental 
matters.   
 
• Employees have included the environmental variable in their everyday work 
activities. 
 
• Personnel commitment in environmental management is better than commitment 
regarding ISO 9000 integration. 
 
• Improvement in productive processes by means of the cleaner production 
approach and recycling at the source. 
 
• The company's contractors have joined the environmental operations. 
 
• Participation along with the NGOs to improve environmental management for the 
area in which the industry is located. 
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For some of the companies, employees and their families are becoming more and more 
conscious of their environmental responsibilities and the incorporation of these values in 
the business practices contribute to creating positive feelings at the workplace. 
5 CONCLUSIONS AND RECOMMENDATIONS. 
 
      
The Environmental Management System 
 
The number of companies in Colombia that have implemented an Environmental 
Management System in accordance with the ISO 14001 standard for proper environmental 
management and administration has been growing since 1999.  
 
The research revealed that medium and large-sized Colombian companies or 
multinationals have adopted Environmental Management Systems with the basic elements 
that go along with it (planning, implementation and operation, verification and corrective 
action, management inspection) in greater proportion.   
 
The largest company, a multinational dedicated to the hydrocarbon sector, has very 
skilfully implemented the elements of an Environmental Management System and has 
reinforced the introduction of the System making the philosophy of continuous 
improvement evident in its environmental culture.  
 
In the small and medium-sized companies, there have been flaws in the implementation of 
the elements of an Environmental Management System and in the development of 
continuous improvement in the organization. 
 
Company size and economic capacity has influenced the adoption of Environmental 
Management Systems.  The largest company and some of the medium-sized ones show 
elements of the system at an advanced level of development, while the smallest company 
is the only one where a part of the Management System elements are at a less developed 
level. 
 
The companies devoted to production are the ones that have implemented an 
Environmental Management System without any major setbacks.  The companies in the 
chemical sector have developed the Responsible Care program, in addition to being ISO 
14001 certified. 
 
The development of the basic points of the Environmental Management System has been 
the greatest advance in the companies, especially the definition of significant 
environmental aspects of the operations and the establishment of environmental targets 
and objectives and the environmental management plan and program. 
 
The allocation of resources to implement environmental training programs is the point that 
has developed greatest interest and attention on behalf of executive management in 
Colombian companies in the implementation of the Environmental Management System. 
 
The companies that participated in the study in Colombia have destined most of the 
economic resources to guaranteeing the operational control of their activities, thus 
complying with the organization’s internal and external requirements. 
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In Colombia, management inspections and continuous improvement are more evident in 
multinational and large companies, than in the small and medium ones. 
 
From 1999 to 2001, a large percentage of Colombian companies certified in ISO 14001 
has advanced through the phases that indicate a gradual change in attitude regarding 
proper environmental management: from a negative reaction to innovations in favour of 
environmental protection showing how an Environmental Management System and the 
practice of clean technologies improve the productive processes bringing them into line 
with the environment, reducing costs and improving the organizations’ image in the eyes of 
the clients.  
 
The Certification Process 
 
Most of the companies that participated in the study in Colombia have certified their 
Environmental Management System under the ISO 14001 standard in order to be able to 
export their products and improve their corporate image. 
 
The companies that participated in the study would rather be certified by the Colombian 
Institute of Technical Standards [Instituto Colombiano de Normas Técnicas, ICONTEC], 
the country’s certifying body.  However, in some cases, the multinational companies are 
certified by the body suggested by their head office. 
 
 
Environmental Performance Indicators 
 
The System of Environmental Performance Indicators at the companies that participated in 
the study shows very basic development in general. Nevertheless, in most cases there are 
no records of the environmental performance indicators that have been developed. 
 
The environmental performance indicators being used by the ISO 14001 certified 
companies are mostly focused on compliance with current environmental legislation and 
only in some cases are used as part of the philosophy of continuous improvement. 
 
In controlling non-conformance, the companies that participated in the study have 
developed better and more efficient tools to detect and control possible non-compliances.  
However, it is evident that there is room for reinforcement in the development of 
environmental performance indicators in line with significant environmental aspects and 
the organization’s environmental targets and objectives. The only company that has 
efficiently developed the control of non-conformance in emergency situations is the one in 
the hydrocarbon sector. 
 
Some of the companies that participated in the study reported favourable changes in the 
environmental performance indicators they use. However, there are others that have 
shown indifference and apathy after ISO 14001 certification toward developing this tool 
that is so essential for the development of continuous improvement in an organization. 
 
The environmental performance indicators that have presented a positive change in the 
Colombian companies that participated in the study are those that are closely linked to the 
administrative aspect of the organizations.  
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The indicators of consumption and use of natural resources, waste generation and 
prevention of pollution in the companies that participated in the study have not been 
entirely developed by the industries.  Nevertheless, the organizations that use them have 
expressed improvement after ISO 14001 certification of the Environmental Management 
System. 
 
The indicators that express the industries’ relations with the neighbouring communities 
have shown positive change. There has been more progress in industry-community 
relations than community-industry relations. That is, most of the companies have come 
closer to the surrounding populations by means of specific programs, while the community 
is still thinking of an opportunity for economic retribution instead of environmental benefit 
for the population. 
 
Most of the Colombian companies that participated in the study expressed that the degree 
of compliance with the legislation has remained stable after ISO 14001 certification.  Only 
two of the companies indicated that the degree of compliance improves by becoming more 
aware of the deadlines to hand in documents to request a legal requirement. 
 
Most of the companies that participated in the study have not developed any type of 
incentive for employees to keep the environmental performance indicators in acceptable 
conditions. Only two of the participating companies have come to the conclusion that 
motivation is a tool to meet environmental targets and objectives. 
 
Three companies have developed environmental performance indicators because they 
want to implement continuous improvement within their organizations.  These companies 
all belong to the energy sector from different perspectives: rendering consultancy services 
in project design for the energy sector, manufacturing electrical and electronic 
components, and hydrocarbon extraction. 
 
The basic development of environmental performance indicators in Colombian companies 
can be attributed to the following causes: 
 
Firstly, the situation of economic austerity that the country has been going through restricts 
economic investment in environmental matters significantly.  
 
Secondly, there is a lack of laws and regulations regarding the adoption of voluntary 
agreements of environmental management.  Although the National Environmental Plan for 
the periods (1994-1998) and (1998-2002) suggests the incorporation of voluntary 
agreements, the Ministry of the Environment has not become involved in this aspect in a 
more committed manner.  The role of the environmental authority has been to educate and 
moderate in the process. 
 
There is also a lack of awareness in the people in charge of handling environmental 
management in companies regarding the Environmental Management Systems and the 
environmental performance indicators, especially the ISO 14031 standard about 
environmental performance indicators. 
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Finally, despite the fact that after 1991, Colombia is a social government of laws and 
popular sovereignty within a conception of participative democracy, there has been very 
weak participation of the population in regard to environmental management. Active 
community participation in all aspects regarding the environment is fundamental for the 
preparation, the motivation and the involvement of each and every citizen. 
 
 
Community Relations 
 
Industries have increased the frequency of proactive approaches to the communities 
where they are located and one industry in particular works together with a Non-
governmental Organization to improve environmental management in the sector where it is 
located. 
 
Most of the companies have expressed improvement in the environmental authority and 
the community’s perception of their image in regard to environmental management after 
ISO 14001 certification. 
 
 
Economic Benefits 
 
As a result of ISO 14001 certification, most of the industries that participated in the study 
have perceived direct economic benefits and unquantifiable benefits, but in no case have 
they had any indirect economic benefits. 
 
The direct economic benefits experienced by the Colombian companies that participated in 
the study after implementing the Environmental Management System under the ISO 
14001 standard have been the product of: reductions in product manufacturing costs, the 
sale of recyclable material, decreases in process time (expense optimisation), reductions 
in corrective maintenance expenses, a decrease in the consumption of raw materials and 
the consumption of water, energy and fuel. 
 
The indirect economic benefits experienced by the Colombian companies that participated 
in the study are related to reductions in the payment of fines, sales to companies abroad 
that require that their suppliers be ISO 14001 certified and the reduction of taxes. 
 
In Colombia, the unquantifiable economic benefits shown by the industries participating in 
the study are: an increase in the employees’ environmental awareness, changes in the 
work environment, improvement in corporate image, organizational culture, responsibility 
in environmental matters, and personnel commitment in environmental management. 
 
 
Room for Improvement 
 
Some recommendations regarding the results of the research: 
 
• It is advisable for the Ministry of the Environment to intensify the activities of 
technical consultancy in developing voluntary agreements of environmental 
management.  
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• Strengthen the communication mechanisms between the Ministry of the 
Environment, the companies and the community. 
 
• It is necessary to actually stimulate the advance and efforts carried out by the 
companies in environmental management.  This could be done using incentives of 
an economic type in order to encourage other companies to implement proper 
practices in environmental management, environmental performance indicators 
and develop Environmental Management Systems. 
 
 
Some recommendations in regard to the research method: 
 
• In future research projects, the review of material available on the environmental 
management of industries can be extended in the Ministry of the Environment and 
the Independent Regional Corporations, and field research could be carried out on 
social management and community relations in the areas of influence of the study. 
 
• As far as the model developed to evaluate the Environmental Management System 
and the environmental performance indicators, a matrix should be designed with 
the personnel in charge of each element of the standard and the questionnaire 
should be applied to each of them.  
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APPENDICES 
Appendix 1  ISO 14001 Certified Industries in Colombia in December 2000. 
COMPANY MODEL SCOPE 
Tubotec s.a 14001/96 
Techint International 
Construction 
14001/96 Service of project design, construction, maintenance, startup and 
administration. 
Cabot Colombiana  14001/96 Production and commercialisation of lampblack for the rubber, plastic, ink and 
paint industry. 
Colombit s.a 14001/96 Production of fibrocement products and polyethylene tanks. 
Eka chemicals de colombia. 14001/96 Production and commercialisation of hydrogen peroxide solutions. 
Federación nacional de 
cafeteros. Fabrica de café 
liofilizado. 
14001/96 Production and commercialisation of freeze-dried coffee extract. 
Griffin de Colombia 14001/96 Production of fungicides and herbicides for crop protection. 
Bayer s.a. 14001/96 Production and commercialisation of insecticides, herbicides, fungicides and 
fertilizers. 
Interquim s.a. 14001/96 Design, manufacturing and commercialisation of resins, adhesives and 
catalysts.  
BP exploration  14001/96 Hydrocarbon exploration and production in Colombia. 
Holasa s.a 14001/96 Production and commercialisation of electrolytic tinplate and chrome plated 
sheet metal. 
Ingenio La Cabaña 14001/96 Sugar cane crops and production of sugar and sugar cane syrup.  
Gillette de Colombia 14001/96 Production of ballpoint pens, double-edged razors, disposable razors, 
toothbrushes. 
Colombia energy operators. 14001/96 Operation and maintenance service for electric power plants. 
Consejo Nacional del 
ambiente – Perú. 
14001/96 Design and implementation of environmental policies and agendas.  
Cervecería Unión 14001/96 Production, commercialisation and bottling/canning of beer, malt beverages, 
shandy. 
Polipropileno del caribe 14001/96 Production and commercialisation of polypropylene resins and homopolymers. 
Siemens 14001/96 Design, production, supply and sale of electrical systems and equipment. 
Asea Brown Bovery 14001/96 Engineering services in electricity projects. 
Production of PVC pipes and accessories  
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Source: National Industrialist Association, 2000.
Appendix 2 Letter of Presentation to the Industries 
 
Bogotá, February 19, 2001 
BAYER S.A. 
Mr. Edgar Munoz. 
Department of the Environment 
 
 
Dear Sirs, 
 
I am writing to present to you the research project of the University of Wales titled “Evaluation of 
Environmental Management Systems in Colombian Industries”. 
 
The main purpose of our research is to establish the benefits that have been obtained by industries 
after adopting an ISO 14001 certified Environmental Management System.  In addition, we would 
like to know how the adoption of the Environmental Management System has impacted the 
environmental performance of the companies that have one. 
 
In order to measure the Environmental Management System’s effect on the environmental 
performance of domestic industries, a study has been carried out on its behaviour during a period of 
time from one year before the formal adoption of the Environmental Management System (ISO 
14001 certification or self-certification) and the time that this project was applied.  
 
Throughout the development of this research project, the following procedures were followed: 
 
1. Interview and development of the questionnaire with the participation of the organization’s 
Environmental Director. The survey takes three main aspects into account: the industry’s 
general data, environmental performance indicators and an appendix. 
2. Analysis of the organization’s official documents containing information of interest for our 
research, such as: environmental policy and objectives, management plans, etc. 
 
It is necessary to point out that our research takes the following considerations into account: 
1. The information needed to carry out the research is strictly confidential. 
2. The publishable product of our research will be the result of an agreement between the parties 
and a copy will be left at the organization’s disposal.  
 
The research project will be carried out by means of a signed agreement between Doctor Guillermo 
Acevedo Mantilla, Assistant Director of Environmental Permits of the Ministry of the Environment 
and Carlos H Vargas Bejarano, Engineer, acting as professional researcher for the University of 
Wales. 
 
We offer technical assistance to answer the survey, by means of individual interviews at each of the 
industries, if required.  The results of the research will be published and shared with the industries 
that offer their support in the application of the surveys. 
 
We consider that this research project is important in order to diagnose the environmental reality in 
Colombia and to project the environmental policy in the industrial sector of Colombia.   
 
For the above reasons, we hereby request your kind cooperation in answering the questionnaire 
enclosed and to consider the possibility of allowing us to visit the production facilities in your 
company in order to carry out our research.  
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Thanking you in advance for your time and attention.  Any comments may be sent to: 
Ministry of the Environment. 
Assistant Director of Environmental Permits. 
Dr. Guillermo Acevedo M. 
Telephone 0912886877 ext 377. 
 
Javier Forero, Engineer. 
Telephone 0912886877 ext 368. 
 
 
University of Wales, UK. 
Research Director. 
Carlos Vargas B., Engineer 
Telephone 0986346264. 
cavargasbe@email.com 
 
 
 
Sincerely yours, 
 
 
 
Guillermo Acevedo Mantilla 
Assistant Director of Environmental Permits. 
Ministry of the Environment. 
 
 
Note: Questionnaire enclosed. 
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Appendix 3 Evaluation Questionnaire.               
 
EVALUATION OF ENVIRONMENTAL MANAGEMENT SYSTEMS 
IN THE COLOMBIAN INDUSTRY. 
COLOMBIA MINISTRY OF THE ENVIRONMENT – 
UNIVERSITY OF ABERYSTWYT, WALES, UK 
 
Company name:  
  
Current address:  
  
Department:  
  
  
Phone Number:  
Date:  
  
Interviewee:  
  
Interviewee’s Position:  
  
Contact’s Phone Number:  
  
e-mail:  
 
 
I. GENERAL COMPANY INFORMATION 
 
 
1. What are your company’s main activities and operations- (Please include the CIIU Code, if you know it.) 
  
  
 
2. Does your company currently export the products it produces- 
- Yes  
- No 
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3. What is the company’s average number of employees- 
 
 
 
4. What is the company’s production capacity- 
 
5. Indicate which of the following environmental management systems the company has implemented: 
- Integral Liability 
- Pact for Cleaner Production with the Ministry of the Environment 
- ISO 14001   
- Other. Indicate which. 
- None 
6. Has your company been given the ISO 14001 certification- 
- Yes. 
- No. Please skip to question 11. 
 
7. What institution gave your company the ISO 14001 certification- 
 
 
8. On what date was the ISO 14001 certification given to your company- 
 
 
9. What is the ISO 14001 certification record number- 
 
 
10. The scope in your company facilities of the ISO 14001 certification covers: 
- A part. Which one- 
 
 
- The entire company. 
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II. ENVIRONMENTAL PERFORMANCE 
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11. Does the company have a system of indicators for measuring performance in Environmental 
Management- 
- No.  
- Yes. Please explain the method followed for designing performance indicators. 
 
 
 
12. Before adopting the Environmental Management System, did the company have a system of indicators for 
measuring performance in Environmental Management- 
- No.  
- Yes. Please explain the method followed for designing performance indicators. 
 
 
13. In Table 39, please indicate and describe the type of indicator the company has used for measuring 
performance in Environmental Management.  In as much as possible, for each indicator describe the unit of 
measure, frequency of measuring and technique or method used for estimating the indicator. 
Note: The table indicates the parameters commonly used. Only indicate and describe those applicable to your 
facilities. If you have different indicators, please include them in the appropriate category.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 39 Environmental Management Performance Indicators 
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PERFORMANCE 
INDICATOR 
UNIT OF MEASURE MEASURING 
FREQUENCY 
TECHNIQUE FOR 
MEASUREMENT OR 
ESTIMATE 
BEFORE 
IMPLEMENTING 
THE EMS 
AFTER 
IMPLEMENTING 
THE EMS 
Example 
Amount of water reused 
in the process 
.m3 once a year Reading at  flow rate 
meter 
10000 20000 
      
Proposed Indicators 
Survey Results 
In environmental administration 
Number of 
environmental objectives 
and targets reached 
     
Number of departments 
within the organisation 
that have environmental 
targets and objectives 
established 
     
Degree of 
implementation of 
specific administration 
codes 
     
Number of 
pollution/contamination 
prevention initiatives 
implemented 
     
Number of employees 
who have environmental 
requirements in their job 
descriptions 
     
Number of employees 
who participated in 
environmental programs 
     
Number of contractors or 
suppliers with an EMS 
implemented 
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Number of products 
designed with 
specifications for 
recycling or reuse 
     
Degree of conformity 
with environmental 
regulations 
     
Number of resolved and 
unresolved corrective 
actions 
     
Number of 
environmental audits 
performed 
     
Number of reviews 
performed by 
management 
     
Number of reviews of 
operational procedures 
     
Number of emergency 
drills done 
     
Economic costs and benefits 
Waste water treatment 
costs 
     
Solid waste treatment 
costs 
     
Atmospheric emission 
treatment costs 
     
Costs of implementation 
of clean technologies 
     
Costs of improvements 
in the productive process 
     
Savings in energy 
consumption costs 
     
Savings in fuel 
consumption costs 
     
Savings in water 
consumption costs 
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Savings in costs of raw 
materials consumption 
     
Savings in costs obtained 
from pollution / 
contamination 
prevention 
     
Savings in costs obtained 
from recycling and reuse 
of waste 
     
Water consumption rate 
costs 
     
Costs due to payment of 
compensation rates 
     
Percentage of increase in 
sales of a product 
because it is designed 
with environmental 
specifications 
     
Costs of investment in 
projects or research 
associated with the 
environmental area 
     
Costs of implementation 
of environmental 
education programmes 
for the community 
     
Community Relations 
Number of complaints 
associated with 
environmental 
management 
     
Number of press releases 
on the organisation’s 
environmental 
performance 
     
Number of 
environmental education 
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programmes for the 
community 
Number of clean-up or 
recycling initiatives for 
the community 
     
In Environmental Management 
  Raw Materials   
Amount of process 
material recycled or 
reused 
     
Amount of packing 
material discarded/ 
product unit 
     
Amount of packing 
material reused/product 
unit 
     
Amount of raw materials 
reused in the productive 
process 
     
Amount of water 
used/product unit 
     
Amount of water reused      
Amount of materials 
requiring special 
handling  used in the 
productive process 
(asbestos, reactive 
agents, explosives, etc.) 
     
  Energy   
Amount of energy used 
per year 
     
Amount of energy 
generated by steam or 
by-products 
     
Amount of energy saved 
due to conservation 
programmes 
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  Products   
Number of products 
introduced on the market 
with improvements in 
their components 
     
Number of products that 
can be reused or recycled 
     
Number of products with 
information on the 
environmental area 
     
  Liquid, Solid & Gaseous  
Waste  
  
Amount of liquid waste 
generated 
     
Amount of liquid waste 
treated 
     
Amount of solid waste 
generated 
     
Amount of atmospheric 
emissions generated 
     
Amount of hazardous 
material generated  
     
Amount of reusable 
material generated 
     
Amount of recyclable 
material generated 
     
Amount of material sent 
to landfill 
     
Potential effect on the 
ozone layer of 
atmospheric emissions 
     
Potential effect of 
atmospheric emissions 
on climatic change 
     
Noise level at the 
installations 
     
Amount of vibrations      
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and heat generated 
  Air   
Concentration of SOx, 
NOx, C02, C0 and 
particle material in the 
air 
     
Measurement of odours 
at a specific distance 
from the facilities 
     
  Water   
Concentration of a 
specific pollutant in the 
surface water or aquifers 
(BOD, COD, Others) 
     
Concentration of 
dissolved oxygen in 
nearby surface water 
sources 
     
Change in water body 
levels 
     
Number of Choliform 
bacteria in water  bodies  
     
  Soil   
Concentration of a 
specific pollutant in the 
top soil of the 
installation’s area of 
influence 
     
Number of zones 
rehabilitated in the area 
surrounding the 
installation 
     
  Flora   
Concentration of a 
specific pollutant in the 
tissue of a specific plant 
species found in the c 
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area of influence 
Number of species of 
flora identified in the 
facilities’ area of 
influence 
     
Tree felling rate in the 
facilities’ area of 
influence  
     
  Fauna   
Concentration of a 
specific pollutant in the 
tissue of a specific 
animal species found in 
the facilities’ area of 
influence  
     
Number of animal 
species identified in the 
facilities’ area of 
influence 
     
  Human    
Longevity data for the 
different population 
types 
     
Demographic growth 
rate in the facilities’ area 
of influence 
     
Percentage of specific 
disease occurrence in the 
facilities’ area of 
influence 
     
Level of lead in the 
blood of children in the 
facilities’ area of 
influence 
     
  Archaeological Culture and Heritage   
Measurement of the 
surface area intact in 
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historical constructions 
in the facilities’ area of 
influence  
Measurement of the 
conditions of sensitive 
structures in the 
facilities’ area of 
influence 
     
Measurement of the 
conditions of sacred 
buildings in the 
facilities’ area of 
influence 
     
Additional Indicators Used by the Industry 
      
      
      
      
14. In Table 40, please identify the environmental regulations and standards you have determined to be 
applied in the organisation.  
If the facilities have environmental permits or licenses, please indicate the processing status. 
 
Table 40. Legislation requirements 
ENVIRONMENTAL 
REGULATION OR STANDARD 
APPLICABLE 
TO THE 
FACILITIES 
 
PROCESSING STATUS (1) COMMENTS 
 YES NO BEFORE 
ADOPTING 
THE EMS 
AFTER 
ADOPTING 
THE EMS 
 
Environmental Impact  
Ordinary Environmental License      
Environmental License      
Global Environmental License      
Water 
Surface water concession      
Underground water concession      
Discharge of domestic waste water      
Permission to connect to the sewer 
system 
     
Discharge of industrial waste water      
Air 
Emissions Permit      
Solid Waste 
Garbage management permit      
Special waste management permit      
Special waste transport permit      
Natural Resources 
Forest Exploitation Permit      
Runoff Material Exploitation 
License 
     
Mining License and Registry      
Water body occupation permit      
Sanitary Authorisations      
Others 
 
 
 
Conventions 
Obtained - in force. 
Obtained - in the process of being renewed 
In the process of being obtained 
Not of our interest to obtain it 
No economic resources available for obtaining it 
 
15. In Table 41, please identify the environmental aspects of your facilities.  For each environmental aspect, 
indicate the associated environmental impacts. 
 
Table 41. Environmental aspects and impacts at the facilities 
ENVIRONMENTAL ASPECT IS IT A SIGNIFICANT 
ENVIRONMENTAL ASPECT- 
ASSOCIATED 
ENVIRONMENTAL IMPACTS 
Example 
 
Solid waste incineration 
 
yes 
Visual contamination 
  Emission of particles 
  Emission of C02, SOX Y NOX 
Use of local manpower no Improvement in the living 
standards of the community 
  Increase in municipal fiscal 
revenues 
Survey Results 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
Note: An environmental aspect is the element of the activities, products, or services of an organisation that 
can interact with the environment. A significant environmental aspect is one that has or could have significant 
environmental impact that the organisation can control. 
 
16. In Table 42, please describe the environmental indicators, objectives and targets of the Environmental 
Management System. For each one, please indicate compliance before and after implementation of the EMS.  
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Table 422. Environmental performance indicators regarding compliance with the 
environmental objectives and targets of the Environmental Management System 
OBJECTIVE / TARGET OF 
THE MANAGEMENT 
SYSTEM 
ENVIRONMENTAL 
PERFORMANCE 
INDICATOR 
COMPLIANCE 
PERCENTAGE 
COMMENTS 
Example 
Objective: Not deplete water 
sources.  
Target: Reduce water 
consumption by 10% in 
2000 
Water consumption, cubic 
meters per day.  
Cubic meters of water per 
ton of product 
70% Evaluation in October 
2000 
Objective: Not pollute water 
sources 
Target: Zero spills of 
hazardous chemical 
substances in 2000 
 
Number of spills of 
hazardous chemical 
substances per year 
90% Evaluation int November 
2000 
Survey Results 
Before Implementing the Environmental Management System 
    
    
    
    
    
    
    
    
After Implementing the Environmental Management System 
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17.  Has the installation’s environmental management performance (e.g., quality of atmospheric emissions, 
discharges, compliance with regulations, spills, contamination/pollution prevention) been incorporated into 
management’s incentives program- 
 No. 
 90
 Yes. Please explain how. 
 
 
18. Has the company experienced direct monetary benefits from adopting the Environmental Management 
System- 
 No. 
 Yes. Please explain what benefits 
 
 
Note: Direct monetary benefits can be reductions in the cost of materials, reductions in operation and 
maintenance expenses, reductions in energy costs, reductions in equipment purchases, among others. 
 
19. Has the company experienced indirect monetary benefits as a result of adopting the Environmental 
Management System- 
 No. 
 Yes. Please explain what benefits 
 
 
 
Note: Indirect monetary benefits might be an increase in sales, reduction of the value of insurance policies, 
reduction of payment of sanctions, reduction of occupational health and safety claims, among others. 
 
20. Has the company experienced immediate monetary benefits in products, processes or changes in 
management that cannot be quantified in terms of pesos saved, but significantly affect operations as a result of 
the adoption of the Environmental Management System- 
 No. 
 Yes. Please explain what benefits 
 
 
 
Note: Immediate monetary benefits might be an improvement in workers’ morale and integration of the 
employees in the solution of environmental matters, among others. 
 
21. In your opinion, what differences exist in the perception of the community and of the NGOs regarding (1) 
the organisation’s commitment with the environment  (2) the organisation’s environmental culture (3) the 
organisation’s social liability if the Environmental Management System had not been implemented 
 There are no differences 
 Some differences (please explain) 
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22. In your opinion, what differences exist in the perception of the environmental authorities regarding (1) the 
organisation’s commitment with the environment (2) the organisation’s environmental culture (3) 
contamination/pollution prevention (4) the organisation’s social liability if the Environmental Management 
System had not been implemented 
 There are no differences 
 Some differences (please explain) 
 
 
 
 
 
 
23. In your opinion, what differences exist in the perception of the environmental authorities regarding (1) the 
organisation’s commitment with the environment (2) the organisation’s environmental culture (3) 
contamination/pollution prevention (4) the organisation’s social liability if the Environmental Management 
System had not been implemented (sic.) 
 There are no differences. 
 Some differences (please explain) 
 
 
 
 
 
24. In your opinion, what differences exist in the way in which environmental aspects and environmental 
impacts are identified after the Environmental Management System was implemented- 
 There are no differences. 
 Some differences (please explain) 
 
 
 
 
 
 
25. In your opinion, what differences exist in the environmental objectives and targets after implementation of 
the Environmental Management System- 
 There are no differences. 
 Some differences (please explain) 
 
 
 92
 
 
 
 
26. In your opinion, what differences exist in the procedures used to identify and control violation or potential 
violation of the environmental regulations and standards if the Environmental Management System had not 
been implemented- 
 There are no differences. 
 Some differences (please explain) 
 
 
 
 
 
 
27. In your opinion, what differences exist in the procedures used for (1) identifying environmental aspects 
and the associated environmental impacts and (2) influencing the environmental compliance of the new 
activities the company plans to incorporate or current ones to be modified if the Environmental Management 
system had not been implemented- 
 There are no differences. 
 Some differences (please explain) 
 
 
 
 
 
 
28. In your opinion, what differences exist in the procedures used for (1) achieving compliance with legal 
requirements, (2) identifying potential situations of violation of laws, (3) preventing recurrence of potential 
situations of violation of laws and (4) evaluating new facilities or modifying activities to determine their 
impact on legal compliance if the Environmental Management System had not been implemented 
 There are no differences. 
 Some differences (please explain) 
 
 
 
29. In your opinion, are Environmental Management Systems such as ISO 14001 and Integral Liability, 
among others, applicable and/or effective in a country with public order problems and social conflicts like 
Colombia- 
 No. 
 Yes.  
Please add comments to your answer: 
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